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DOUBLE LINE SINGLE LINE
——A——  CONTROL AR SUPPLY
— 93 LEVEL CONTROL VALVE / FLOAT VALVE — s ———— CHILLED WATER SUPPLY
2002 2012 DUCTWORK (SIZE INDICATED) @ RODF EXHAUST FAN OR GRAVITY VENTILATOR | e T ELECTRICAL WIRING
<
—p PRESSURE CONTROL VALVE (SELF~GONTAINED) — R CHILLED WATER SUPPLY CONTROL AIR MAIN
20x12(L) ACOUSTICALLY LINED DUCT (SIZE INDICATED): INSTALL ELECTRICAL POWER CONNECTION
‘E — NG WHERE SPECED. AND VPR SO O E PRESSURE RELIEF OR SAFETY RELIEF VAVE WS GEOTHERMAL WATER SUPPLY
PLANS P DATA CABLE LINK
Q PRE-FILTER S —GR———— GEOTHERMAL WATER RETURN FLECTRICAL MOTOR
< . DUCT RISE IN DIRECTION OF AR FLOW PRESSURE REGULATING VALVE
— > o MOTOR STARTER BY DIV. 16
- ——i HEATING WATER SUPPLY
SHUNT TRIP GIRCUIT BREAKER
_0 DUGT DROP IN DIREGTION OF AR FLOW EINAL FILTER —— MOTOR OPERATED BUTTERFLY VALVE
S— 5 . R HEATING WATER RETURN VARIABLE FREQUENCY DRIVE
= - — ELECTRICAL DISCONNECT SWITCH
L s— 5 FLEXIBLE DUGT GONNEGTION o — W FLOW GONTROL VALVE —th— DOMESTIC COLD WATER
k2 = MANUAL HAND—DFF—AUTOMATIC SWITCH
COOLING O
i RADIUS ELBOW: MINIMUM RADIUS = 1.5 x DUCT WDTH c - M— MAKE—UP WATER MANUAL BYPASS TIMER
— Dl SOLENOID OPERATED VALVE
7 AUTOMATIC DAMPER MOTOR (ACTUATOR)
H e CONDENSATE DRAIN
VT DUCT ELBOW (30) WITH TURNING VANES T e VI EXPANSION JOINT
K HEATING COIL DIFFERENTIAL PRESSURE TRANSMITTER
c
=l — 8 CALIBRATED BALANGING VALVE (CIRCUT SETTER) b DRAN DIFFERENTIAL PRESSURE SWITCH
BRANCH TAKE- OFF
P DUGT STATIC PRESSURE SENSOR
T ‘T —— FLOW DIRECTION — R FLEXIBLE PIPE OR HOSE:, BRAIDED
FAN OR PuMP FLOW SENSOR
APE 8—7% ACCESS PANEL OR DOOR CATE VALVE
b 4[[[]]7 FLEXIBLE PIPE CONNECTION, SPHERE AR FLOW SWITCH

v w
— + BALL VALVE CURRENT SENSOR (TRANSFORMER
{i} ';’—3 NANUAL VOLUME DAMPER - 2 . LOUVER R PIPE REDUCER (CONGENTRIC) ( )
w w = — e GLOBE VALVE END SwiTCH
% _— PIPE REDUCER (ECCENTRIC) [® CONTROL RELAY
5 NANUAL VOLUME DAMPER WITH
\ CONCEALED REGULATOR —W STRAINER WITH BLOWDOWN COCK AND HOSE ADAPTOR
MANUAL SWITCH
POINT OF CONNECTION
FSD o HUMIDIFIER
{5} COMBINATION FIRE AND SMOKE N CHECK VALVE VELOCITY SENSOR
5 DAVPER WTH DUCT DETECTOR AND
1 HINGED ACCESS PANEL 4@7 BUTTERFLY VALVE FOINT OF DISCONNECTION CURRENT SENSOR
0 o Z SOUND TRAP SPACE TEMPERATURE SENSOR w AUTOMATIC CONTROL VALVE (2-WAY)
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O— ELBOW UP
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—— TOP BRANCH CONNECTION
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“ PRELIMINARY - NOT FOR CONSTRUCTION
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ACU
ACCU

AF

AFF
AMP
APD
APPROX
ARCH

ASCS

AUTD
AX
AVA
AWM

BFP
BFV

BI
BLDG
BOD
BOP
BPD
BTUH

cD
CFF
CFM
CHR
CHS
CONC
CoND
CONN
CONT
COP
COTR

CP
CPF
CRCP

DB
DCW
DDC
DEFL
DET
DIA
DN
D6BS
DWG
DX

ELEC
ENT
EQuP
ESP
ET
EwB

AT F DEGREES FAHRENHEIT
AND FA FROM ABOVE
AIR CONDITIONING UNIT FACP FIRE ALARM GONTROL PANEL
AIR COOLED CONDENSING UNIT B FROM BELOW
ACCESS DOOR FC FORWARD CURVED FAN WHEEL
AIRFOIL FAN WHEEL ) FIRE DAMPER
ABOVE FINISH FLOOR AN FINISHED
AMPERE FLEX FLEXIBLE
AR PRESSURE DROP ("WG) LA FULL LOAD AMPERE
APPROXIMATE AR FLOOR
ARCHITECTURAL FPM FEET PER MINUTE
AIR SEPARATOR FMCS FACIUTY MANAGENENT
AMES STANDARD CONSTRUCTION CONTROL CENTER
SPECIFICATION
AUTOMATIC
AXIAL FAN FSD FIRE SMOKE DAMPER
AR VENT (AUTOMATIC) FS FLOOR SINK
AR VENT (NANUAL) Fsp E/QNUSTF%T(‘)CT PRESSURE
T \
FT-WG,'We FEET WATER CAUGE
BACKFLON PREVENTER ASSEMBLY v FACE VELOCITY
BUTTERFLY VALVE w FEED WATER
BRAKE HORSEPOWER
BACKWARD INCLINED FAN WHEEL
BUILDING 5 (G'LAJGUERAL) bAS
BOTIAM OF DUCT o CALLON
231%50;0?5 EDAMPER GALY CALVANIZED
BRITISH THERMAL UNITS PER HOUR o GENERAL CONTRACTOR
GFE GOVERNMENT FURNISHED EQUIPMENT
GPM GALLONS PER MINUTE
GSM GALVANIZED SHEET NETAL
CONDENSATE DRAN o GRAVITY VENTILATOR
CAP FOR FUTURE CONNECTION IR GEOTHERMAL WATER RETURN
CUBIC FEET PER MINUTE aws GEQTHERMAL WATER SUPPLY

CHILLED WATER RETURN
CHILLED WATER SUPPLY

CONCRETE N HEGHT
CONDENSATE HG REFRIGERANT HOT G4S
GANNECTION HORIZ HORIZONTAL
CONTINUATION HP HORSEPOWER
COEFFICIENT OF PERFORMANCE HR HOUR
CONTRACTING OFFICER'S HSPF HEATING SEASONAL PERFORMANCE FACTOR
TECHNICAL REPRESENTATIVE

CONDENSATE PUMP HVAC HEATING, VENTILATING AND AIR CONDITIONING
CHEMICAL POT FEEDER HW HOT WATER
CEIUNG RADIANT CEILING PANEL HWR HEATING WATER RETURN

HWS HEATING WATER SUPPLY

Hz HERTZ
DRY BULB
DOMESCTIC COLD WATER
DIRECT DIGITAL CONTROL :[F)S JES‘FDUEREE";“SH;QE
DEFLECTION
SETAL N INCH, INGHES
DIAMETER IN WG, "WG INCHES WATER GAUGE
DOWN
DEDL/SEDKAUDEILECTAR SYSTEM KEF KITCHEN EXHAUST FAN
DRAVING KW KILOWATT
DIRECT EXPANSION KWH KILOWATT—HOUR

EXISTING

EACH

ENTERING AR TEMPERATURE
ENTERING DRY BULB TEMPERATURE
EXHAUST FAN

EFFICIENCY

ELEVATION

ELECTRICAL

ENTERING

EQUIPMENT

EXTERNAL STATIC PRESSURE
EXPANSION TANK

ENTERING WET BULB TEMPERATURE
ENTERING WATER TEMPERATURE

B

MAU
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MD
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MER
MIN
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MTD
MTG
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N/A
NC
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NTS

0BD
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OPER
0SA
ov

PCF
PD
POC
POD
POS
PRESS
PRV
PsI
PSIA
PSIG

ary

REF

REQD

RPM

LENGTH

LEAVING AIR TEMPERATURE
POUND

LEAVING DRY BULB TEMPERATURE
LEAVING DEW POINT TEMPERATURE
LINEAR FEET

LOCKED ROTOR AMPERES

LEAVING

LEAVING WET BULB TEMPERATURE
LEAVING WATER TEMPERATURE

MAKE-UP AIR UNIT

MAXIMUM

MINIMUM CIRCUIT AMPACITY

MOTOR CONTROL CENTER
MOTORIZED DAMPER

MECHANICAL

MECHANICAL EQUIPMENT ROOM
MINIMUM

MISCELLANEQUS

MAXIMUM OVERCURRENT PROTECTION
MOTOR OPERATED VALVE, AUTOMATIC
MOUNTED

MOUNTING

MAKE-UP WATER

NOT APPLICABLE

NORMALLY CLOSED / NOISE CRITERIA
NORMALLY OPEN

NOT IN CONTRACT

NET POSITIVE SUCTION HEAD REQUIRED
NOT TO SCALE

DOPPOSED BLADE DAMPER
DZONE DEPLETING COMPDUND
OPERATING

OUTSIDE AR

OUTLET VELQCITY

POUNDS PER CUBIC FEET

PRESSURE DROP

POINT OF CONNECTION

POINT OF DISCONNECTION

POSITVE

PRESSURE

PRESSURE REDUCING VALVE

POUNDS PER SQUARE INCH

POUNDS PER SQUARE INCH ABSOLUTE
POUNCS PER SQUARE INCH GAUGE
PRESSURE & TEMPERATURE TEST PORT

QUANTITY

RELEF AR

REFERENCE

REQUIRED

REVISION, REVISE
RELATVE HUMIDITY
REFRIGERANT LIDUID
RUNNING LOAD AMPS
ROOM

REFRIGERANT RELIEF VENT
REVOLUTIONS PER MINUTE
ROOF TOP UNIT
REFRIGERANT SUCTION

SECT
SEER
SF

S6
SHT
SMS
sov
SP
SPECS

S0 FT
SS

STD
STRUCT
SW

TEC
TEFC
e
THC
TDH
TEMP
THC
THRU
108
T5P
TP

UFAD

UON
UTR
u/c

VB
VAC
VAV
VD
VERT
VFD
VIR
VAV

v/
%
WG
WGT
WP
WPD
WNS

SECTION

SEASONAL ENERGY EFFICIENCY RATIO
SUPPLY FAN
SPECIFIC GRAVITY
SHEET

SHEET METAL SCREW
SHUT DFF VALVE
STATIC PRESSURE
SPECIFICATIONS
SQUARE

SQUARE FEET
STAINLESS STEEL
STANDARD
STRUCTURAL

SWITCH

THERMOSTAT

TERMINAL EQUIPMENT CONTROLLER
TOTALLY ENCLOSED FAN COOLED
TOTAL COOLING CAPACITY

TOTAL HEATING CAPACITY

TOTAL DYNAMIC HEAD
TEMPERATURE

TOTAL HEATING CAPACITY
THROUGH

TOP OF STEEL

TOTAL STATIC PRSSURE

TYPIGAL, UNLESS OTHERWISE NOTED

UNDERFLOCR AIR DISTRIBUTION
UNDERWRITER LABORATORIES
UNLESS OTHERWISE NOTED
UP THROUGH RODF
UNDERCUT

VOLT/VENT

VACUUM BREAKER

VACUUM

VARIBLE AIR VOLUME
MANUAL VOLUME DAMPER
VERTICAL

VARIABLE FREQUENCY DRIVE
VENT THROUGH ROGF
VARIBLE AIR VOLUME

WATT, WIDTH

WITH

WET BULB

WATER GAUGE PRESSURE
WEIGHT

WEATHER PROOF

WATER PRESSURE DROP ('WG)
WIRE MESH SCREEN

THE DRAWINGS AND SPECIFICATIONS REPRESENT THE FINISHED PROJECT. UNLESS OTHERWISE NOTED,
THEY DO NDT INDICATE THE METHOD OF CDNSTRUCTION. CONTRACTOR SHALL SUPERVISE AND
DIRECT THE WORK AND SHALL BE SOLELY RESPONSIBLE FOR ALL CONSTRUCTION MEANS, METHODS,
TECHNIQUES, SEQUENCES AND PROCEDURES IN ACCORDANCE WITH GENERALLY ACCEPTED
CONSTRUCTION PRACTICES. DESIGN, INSTALL, AND ASSURE ADEQUACY AND SAFETY OF
TEMPORARAY BRACING AND SUPPORTS.

PREPARATION:  BEFORE PERFORMING MECHANICAL WORK, BECOME FULLY ACQUAINTED WITH JOB
CONDITIONS AFFECTING INSTALLATION WORK COVERED BY THE DRAWINGS AND SPECIFICATIONS.

SAFETY:  CONTRACTOR IS RESPONSIBLE FOR SAFETY OF WORK AREA DURING ENTIRE
CONSTRUCTION PERIOD. PROTECT ADJACENT PROPERTIES AND UTILITIES IN ACCORDANCE WITH ALL
NATIONAL, STATE AND LOCAL SAFETY ORDINANCES.

REFRIGERANTS;  USE OF NON-OZONE DEPLETING COMPOUNDS IS MANDATORY.

SCHEDULE:  SUBMIT WORK SEQUENCE SCHEDULE FOR APPROVAL BY COTR. DO NOT OPERATE ANY
UTILITIES WITHOUT PRIOR PERMISSION FROM COTR. tHIS INCLUDES, BUT IS NOT LIMITED TO,
QOPENING & CLOSING VALVES & SWITCHES, ETC. FOR DOMESTIC WATER, FIRE SPRINKLER SYSTEMS,
ETC,

SUBMIT PRODUCT DATA TQ COTR FOR APPROVAL OF ITEMS LISTED IN MECHANICAL EQUIPMENT LIST.
OBTAIN ENGINEER'S APPROVAL PRIOR TO PURCHASE OR INSTALLATION

COORDINATION: COORDINATE WORK AND INSTALLATION BETWEEN ALL TRADES AND WORKMEN,
COORDINATE ELECTRICAL POWER SOURCES AND REQUIREMENTS FOR MECHANICAL EQUIPMENT AND
MOTORIZED DEVICES, INCLUDING COMBINATION FIRE & SMOKE DAMPERS, AND CONTROL DAMPERS.

CODES,  INSTALL MECHANICAL SYSTEMS PER CURRENT CALIFORNIA BUILDING CODES, INCLUDING
CMC, CFC AND CPC. CONSTRUCT, INSULATE, SUPPORT, BRACE, AND SEAL PER CHAPTER 6 OF
CMC.

EQUIPMENT INSTALLATION:  INSTALL PER MANUFACTURER'S RECOMMENDATIONS AND WRITTEN
INSTRUCTIONS, AND IN ACCORDANCE WITH LISTING REQUIREMENTS. SUPPORT AND ANCHOR ALL
EQUIPMENT.  PROVIDE MINIMUM SERVICE CLEARANCES. INSTALL PIPE REDUGERS AND DUCT
TRANSITIONS WHERE REQUIRED FCR FINAL CONNECTION TO EQUIPMENT.

EQUIFMENT PADS:  PROVIDE REINFORCED CONCRETE EQUIPMENT HOUSEKEEPING PAD PER SHEET
5006 FOR ALL BASE MOUNTED EQUIPMENT, UON. FORM 17 CHAMFER ON ALL TOP EDGES.
MINIMUM PAD HEIGHT IS 4" AFF, UON.

SUPPLEMENTAL STEEL: ATTACH ANCHORS, SUPPORTS AND BRACING FOR EQUIPMENT, DUCTS AND
PIPES DIRECTLY TO CONCRETE OR STRUCTURAL STEEL ONLY. DO NOT ATTACH TO ROOF DECK.
PROVIDE SUPPLEMENTAL STRUCTURAL STEEL WHERE UPPER ATTACHMENT CONNOT BE MADE
DIRECTLY TO BUILDING STRUCTURAL FRAMING. SUPPLEMENTAL STRUCTURAL STEEL AND
CONNECTIONS SHALL BE AS SPECIFIED FOR BUILDING FRAMING. SUBMIT DESIGN OF SUPPLEMENTAL
STEEL AND APPLIED FORCES TO COTR FOR APPROVAL.

BASIS OF DESIGN: EQUIPMENT LOCATION, AND SERVICE ACCESS CLEARANCE INDICATED ON PLANS
WERE SELECTED AS ENGINEERED BASIS OF DESIGN. ACTUAL SPACE REQUIREMENTS MAY VARY
FROM DESIGN DEPENDING ON PURCHASED EQUIPMENT. IF APPROVED EQUIPMENT TO BE INSTALLED
DIFFERS FROM THAT ILLUSTRATED ON PLANS, PROVIDE ALL ADJUSTMENTS REQUIRED FOR A FULLY
FUNCTIONAL SYSTEM, AND COORDINATE ALL CONNECTING SERVICES WITHOUT ADDITIONAL COST TO
GOVERNMENT.

DIMENSIONS: DO NOT SCALE DRAWINGS. ALL DIMENSIONS SHALL HAVE PRECEDENCE OVER SCALE.
SITE CONDITIONS SHALL PREVAIL. DIMENSIONS INDICATED ARE FOR PRICING PURPOSES ONLY. FIELD
VERIFY ALL DIMENSIONS TO ENSURE PRECISE FIT.

PIPING INSTALLATION: ALL VALVES AND PIPING SYSTEDM SPECIALTIES SHALL BE FULL-LINE SIZE,
UDN. PROVIDE CHAIN DPERATOR FOR VALVES INSTALLED OVER 6'-0" AFF. ALL HORIZONTAL
REDUCTIONS IN PIPE SIZE SHALL MADE ECCENTRIC REDUCERS WITH TOP SIDE FLAT. INSTALL
VENTS AT ALL HIGH POINTS, AND DRAINS AT ALL LOW POINTS OF PIPING. DO NOT INSTALL WATER
PIPING ABOVE ELECTRICAL EQUIPMENT. SUPPORT ALL SUSPENDED PIPES INSIDE MECHANICAL ROOM
WITH SPRING HANGER ISOLATORS.

PIPE INSULATION: INSTALL INSULATION INSERT AND INSULATION SHIELD AT ALL INSULATED PIPE
SUPPORTS.  INSULATE PIPING WITH THICKNESS AS LISTED BELOW:
CHWS & CHWR: 1" HWS & HWR: 1"

REFRIGERANT FIELD PIPING:

TUBING:  COPPER TYPE K, ASTM B 280, HARD DRAWN, ACR GRADE FACTORY CLEANED
REFRIGERANT PIPING, SLOPE ALL TUBING %" PER 10 FEET IN DIRECTION OF FLOW.

JOINTS:  BRAZED, TYPE BCuP-5 FILLER METAL, NITROGEN PURGE

SUPPORTS:  CONFORM TO MSS SP-58 AND MSS SP-69. PROVIDE VIBRATION ABSORBING
NEOPRENE CUSHION AT SUPPORTS.

FITTINGS: ~ WROUGHT COPPER OR BRONZE FOR BRAZED JOINTS, ASME B16.22.

INSULATION SYSTEM: ASCS TYPE T-3, CELLULAR ELASTOMERIC, ASTM C 534, GRADE 1, TYPE 1,
2’ THICK. DO NOT INSULATE RL TUBING.

VALVES: TESTED FOR REFRIGERANT SERVICE, BRAZED CONNECTIONS, FULL-PORT BALL VALVE
FOR REFRIGERANT STOPS.

FIRESTOP ALL PIPE PENETRATIONS THROUGH FIRE RATED WALLS OR FLOORS USING UL LISTED
FIRESTOP ASSEMBLY.

SEISMIC BRACING: SUPPORT AND BRACE ALL PIPING AND DUCTWORK PER SMACNA "SEISMIC
RESTRAINT MANUAL GUIDELINES FOR MECHANICAL SYSTEMS”, LATEST EDITION. DESIGN TO SEISMIC
HAZARD LEVEL A.

DUCTWORK: CONSTRUCT ALL DUCTWORK TQ SMACNA PRESSURE CLASS 1" WG, AND SMACNA SEAL
CLASS "B", UON. INSTALL DOUBLE THICKNESS TURNING VANES IN ALL 90" MITERED DUCT ELBOWS,
LON.  MAXIMUM ALLOWABLE FLEXIBLE DUCT LENGTH IS &'-0". INSTALL HIGH EFFICIENCY
TAKE—OFF'S DOWNSTREAM OF FAN. DUCT SIZES ARE IN INCHES, AND INDICATE INDICATE CLEAR
INSIDE DIMENSION OF AR PATH. RECTANGULAR DUCT FIRST DIMENSION IS SIDE VIEWED, SECOND
DIMENSION IS PERPENDICULAR TO MVIEW.

DUCTWORK AND PIPE ROUTING SHOWN ON DRAWINGS IS DIAGRAMMATIC, AND IS NOT TO BE SCALED.
PROVIDE ALTERNATE ROUTING, OFFSETS AND TRANSITIONS WHERE REQUIRED FOR COMPLETION OF
WORK, AT NO ADDITIONAL COST TO GOVERNMENT.

DUCT INSULATION: INSULATE ALL SUPPLY DUCTS. INSULATE RELIEF DUCTS ABOVE ROOF.
PROOVIDE ACOUSTIC DUCT LINER IN SUPPLY AND RELIEF DUCTS ABOVE ROOF. INSULATION AND
DUCT LINER THICKNESS SHALL BE 1” MINIMUM, UON.

ACCESS:  INSTALL SERVICE ACCESS PANEL OR DOOR FOR EQUIPMENT INSTALLED IN INACCESSIBLE
WALLS OR CEILINGS, INCLUDING, BUT NOT LIMITED TO, DAMPERS, VALVES, FLOW METERS, TRAP
PRIMERS. COORDINATE LOCATION WITH GENERAL CONTRACTOR.

CONTROLS;  CONTROL DIAGRAMS ARE SCHEMATIC REPRESENTATIONS ONLY. PROVIDE ALL
ADDITIONAL CONTROL ITEMS NECESSARY TO MEET THE FUNCTIONAL REQUIREMENTS OF THE
SEQUENCE OF OPERATIONS, AND SPECIFICATIONS. PROVIDE COMPLETE SYSTEM WHICH IS
FUNCTIONAL IN_ALL RESPECTS. TEST FOR CONFORMANCE TO THE PERFORMANCE REQUIREMENTS.
COMMISSION INTO OPERATION, AND CALIBRATE UNDER OPERATING CONDITIONS. MOUNT ROOM
TEMPERATURE SENSORS AT 44 INCHES ABOVE FINISHED FLOOR, UON.

BALANCING DAMPERS: INSTALL DAMPER IN EACH BRANCH DUCT CONNECTED TO AN AIR QUTLET
OR INLET, WHETHER SHOWN ON PLAN OR NOT, INSTALL BALANCING DAMPER AT MAXIMUM
DISTANCE FROM AIR OUTLET OR INLET. PROVIDE CONCEALED REGULATOR FOR MANUAL VOLUME
DAMPERS INSTALLED IN GYPSUM BOARD CEILINGS.

TEST AND BALANCE: BALANCE AIR SUPPLY, RETURN AND EXHAUST SYSTEMS TO AR FLOW
QUANTITIES SHOWN ON PLAN. BALANCE AR OUTLETS AND INLETS TO +5% TO —5% TOLERANCE.
BALANCE AIR DELIVERY EQUIPMENT TO +5% TO —0% TOLERANCE. BALANCE HYDRONIC CIRCUITS TO
WATER FLOW QUANTITIES SHOWN ON PLAN. SUBMIT CERTIFIED AIR AND WATER BALANCE REPORT
AND OUTSIDE AIR CERTIFICATION TO COTR & ENGINEER FOR REVIEW PRIOR TO PROJECT CLOSEOUT
AND OCCUPANCY, TEST AND BALANCE AGENCY SHALL BE CERTIFIED BY AABC OR NEBB, OR
EQUAL.

RECORD DRAWINGS: ~ SUBMIT AS—BUILT DRAWINGS OF ALL MECHANICAL AND PLUMBING SYSTEMS
PRIOR TO JOB COMPLETION AND PROJECT CLOSEOUT

NOT ALL SYMBOLS AND ABBREVIATIONS LISTED ON SHEET MQOT AND MOOZ ARE USED.
APPROVED MANUFACTURERS; MANUFACTURERS NAMED ON DRAWINGS REFER TO ALL
MANUFACTURERS FOR SIMILAR PRODUCTS AS LISTED BELOW. PRODUCT MUST BE EQUIVALENT IN
MATERIAL, DIMENSIONS, FUNCTION AND APPLICATION AS THE NAMED PRODUCT:

METAL FRAMING CHANNEL, PIPE GUIDES, PIPE CLAMPS: COOPER B-LINE, UNISTRUT, POWERSTRUT,
OR EQUAL. "B-LINE" REFERS TO COOPER B-LINE.

PROIECT STATUS

ISSUE

PRELIMINARY - NOT FOR CONSTRUCTION

1 10/20/2008 | 30% PRICING
2 12/19/2008 | 60% PRE-FINAL NASA REVIEW
3 01/19/2009 | 60% FINAL ISSUE TO NASA
4 02/16/2009 | 90% QAQC & COST ESTIMATE
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SHEET NOTES

[05] 1. SEE SHEET M114 FOR SEQUENCE OF OPERATION, AND ADDITIONAL CONTROL
REQUIREMENTS.

REMOTE
ICU—1/~——GONDENSING 2. SEE SHEET M0O1 FOR CONTROL LEGEND.
UNIT

aff ko

POWER WIRING- CONTROL WIRING

A
101

_T DAC—1
REFRIGERANT PIPING FAN COIL I:> ROOM
TEMPE?S%‘IR’URE

i) ?

o

@ UNIT
CONTROLLER DDC ZONE CONTROLLER

DIAGRAM _NOTE:
1. CONNECT CONTROL PQINT TO NEAREST DDC ZONE CONTROLLER.

5 |COMM & TEL/DATA ROOM COOLING
|

witi] ReF. SCALE:  NONE

ez
RADIANT COOLING PANEL
H—
e LS 2 | HYDRONIC PUMPS
RADIANT COOLING PANEL - wi11] ReF. SCALE:  NONE
e \
I
R |
RADIANT COOLING PANEL |
- WATER COL N
.t it G- 2t
B @\lg @{ }D é; -Z—FROM REFRIGERANT MONITORING PANEL
H-ezze— ‘ ® ol ——t-—®—— 1 @ ® @
EMERGENCY
é @)27 STOP SWITGH | @Q, (::? @ i“
' 1. CONTROL VALVE. REFER TO AHU SCHEDULE FOR SIZE. Lo e [os] /x/
BARMLNOTS e 2. CAPPED DRAN VALVE WITH HOSE ADAPTOR REQURED AT ALL LOW POINTS FOR DRAINAGE = S N
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D R A OB RCURED 4. COL BRANCH PPE. REFER T AHU SOHEDULE FOR SIZE. <
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; 1'-'{‘25 g%Ng‘”P-P&FTOSS‘A\;"& VALEE g %Ews'cﬁ«%gj T/Tvzscrg\vgcrw# mmm REFER TO AHU SCHEDULE FOR DESIGN GPM )-ew;-.—@— HEAT PUMP MRz lﬁ
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DISCRETE PIPING COMPONENTS MAY BE COMBINED IN AVAILABLE KITS. DISCRETE PIPING COMPONENTS MAY BE COMBINED IN AVAILABLE KITS.
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SHEET NOTES

REQUIREMENTS.

1. SEE SHEET M114 FOR SEQUENCE OF OPERATION, AND ADDITIONAL CONTROL

2. SEE SHEET MOO1 FOR CONTROL LEGEND.
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SHEET NOTES

FMCS INPUT/OQUTPUT TABLE

INPUTS (MONTDR AND DISPLAY) OUTPUTS AND PROGRANS

:
:

CCOMMANDABLE ALARM

PROGRAM

1. SEE SHEET M114 FOR SEQUENCE OF OPERATION, AND ADDITIONAL CONTROL

REQUIREMENTS.

2. SEE SHEET MOO1 FOR CONTROL LEGEND.

SYSTEM,
APPARATUS,
OR AREA
POINT
DESCRIPTION

@
@

0SA CO2 CONCENTRATION (2)

RELIEF AR CO2 CONCENTRATION
FLOOR PLENUM STATIC PRESSURE
BUILDING STATIC PRESSURE

RELIEF AR DRY BULB TEMP.
RELIEF AR DEW POINT

0SA DRY-BULB TEMP.

0SA WET-BULB TEMP.

ROOM AR DRY BULB TEMP.
ROOM OPERATIVE TEMP.

ROOM HUMIDITY

ROOM CO2 CONCENTRATION
REFRIGERANT CONCENTRATION
PUMP DIFFERENTIAL PRESSURE
FAN STATUS

FILTER PRESSURE DROP

DUCT (UNIT) SMOKE DETECTOR
PUMP STATUS

COOLING CAPACITY

FAN START/STOP

SUPPLY FAN SPEED

RELIEF FAN SPEED

EXHAUST FAN SPEED

CHILLED WATER VALVE POSITION
HEATING WATER VALVE POSITION
BUILDING PRESSURE SET POINT
PUMP START/STOP

PUMP SPEED

HEATING WATER WING ISO VALVE
FAN FAILURE

SUPPLY AR LOW LIMIT

ROOM HUMIDITY HIGH LIMIT
FILTER HIGH PRESSURE DROP
RELEF AR €02 HIGH UNIT
ROOM TEMPERATURE HIGH LIMIT
PUMP FAILURE

SUPPLY AR DRY BULB TEMP.
SUPPLY AR DEW POINT

SUPPLY AR DEW POINT SET PT.
SUPPLY AR TEMP SET POINT
CO2 DIFFERENTIAL SET POINT
OPTIMUM START TIME

OCCUPANCY SCHEDULE
MORNING WARM UP

MORNING WARM UP

VENTILATION PRE—PURGE

PUMP PRESSURE DIFF SET POINT
RELEF AR CO2 TRENDING

DEW POINT TRENDING

® |HEAT PUMP CURRENT DRAW

© |GROUND SOURCE EWT
@ [GROUND SOURCE LWT

HP-1.2.3.4

© [ GOUND SOURCE ISO VALVE

® [ CHS TEMP SET POINT

© [HWS TEMP SET POINT
© [HEAT PUMP STANDBY VALVES

© [HEAT PUMP START/STOP

© [ HEAT PUNP CAPACITY

© [ HEAT PUMP SUMMARY ALARM
© [ HEAT PUMP ALERT

© [ HEAT PUMP SEQUENCING
© [CHS TEMPERATURE SET POINT
® [HWS TEMPERATURE SET POINT

© | HEAT PUMP CURRENT TRENDING

© | ® [LOAD WATER SUPPLY TEMP.
© | ® |LOAD WATER RETURN TEMP.

MAU-1,2

TEF-1, EF—6

EF-1

EF-2.4

EF-3

EF-5

°
o|lo|o|o|o|e
o|lo|o|o|o|e

°
o|lo|o|o|o|e

°

CHP-1,234

GWP-1,2

HHP-1,2,34.5

HAP-1,2

CP-1,23

o(o 0o 0|0
o(o 0o 0|0

CRCP

RADIANT HEATERS

o|o|o|o|0o (0o /0|0 0|0 |0 e e e|AARMINSTRUCTION

RADIANT SLAB

DAC-1,2,3,4

NOTES:

1. TABLE IS TO SHOW FUNCTIONAL INTENT,
2. AMBIENT AIR SENSORS ON MAU-1 ONLY.

AND IS NOT INTENDED TO BE A COMPLETE AND EXACT LIST OF ALL POINTS REQUIRED. DESIGN AND INSTALL CONTROL SYSTEM TO PERFORM AND FUNCTION AS REQUIRED BY SEQUENCE OF OPERATION.

3. TERMINATE ALL 1/Q POINTS IN FMCS PANEL
4. DATA CABLE LINK CONSISTS OF 20 GA. TWISTED SHIELDED PAIR.
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FMCS ENCLOSURE—] - .-@ T
1
& = N &
m{:) FMCS ;wa ¢ [ @ i @
BLOG M14)
TYPCAL
DIAGRAM NOTES:
<> FIBER OPTIC CABLE TO BLDG 10 PER CODE JT SPECIFICATIONS.
3> DATA NETWORK CABLE IN CONDUIT: RS—485 BNL. (BULDING LEVEL NETWORK)
TRUNK, 24 ANG, 1 PAIR, TWISTED, SHIELDED CABLE. CONNECT ALL DDC
CONTROLLERS, TYPICAL. "DAISY—CHAIN" CONNECTIONS IN AND OUT OF
CONTROLLER WITHOUT SPLICES.

UNIT DDC CONTROLLER, TYPICAL: PROVIDE ROOF RATED CONTROLLER FOR MAU-1
@ AND MAU-2. REFER TO RESPECTIVE CONTROL DIAGRAMS FOR FUNCTION.

FIBER OPTIC TRUNK INTERFACE DRIVER PER CODE JT SPECIFICATIONS.
ENCLOSURES: NEMA 1 WITH DEDICATED 120V, 15A, 5-15R DUPLEX RECEPTACLE.

RDINATE PANEL AND DEVICE NUMBER AND LABELLING WITH GOVERNMENT
MAINTENANCE CONTRACTOR, TYPICAL.

1 |DDC ARCHITECTURE

MI13| REF. SCALE:  NONE

{ T0 OTHER CONTROLLERS

[ProcT sTaTus
PRELIMINARY - NOT FOR CONSTRUCTION
ISSUE.
1 10/20/2008 | 30% PRICING
2 12/19/2008 | 60% PRE-FINAL NASA REVIEW
3 01/19/2009 | 60% FINAL ISSUE TO NASA
4 02/16/2009 | 90% QAQC & COST ESTIMATE
WARK DA DESCRPTION

&

Ames Research Center
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SEQUENCE OF OPERATION

HVAC CONTROL NOTES
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1

2

6.

A. HEAT PUMP OPERATION:

GENERAL:  ENABLE ALL HEAT PUMPS DURING SCHEDULED OCCUPANCY. ENABLE HEATING HEAT PUMP FOR HEATNG DURING
MORNING WARM-UP.

HEAT PUMP SEQUENCE: COMMAND LEAD COOLING HEAT PUMP (CHILLER) TO START WHEN CHS TEMPERATURE IS ABOVE SET
PONT. COMMAND LEAD HEATING HEAT PUMP &HP-4 TO START WHEN HWS TEMPERATURE IS BELOW SET POINT. COMMAND
LAG COOLING HEAT PUMP TO START WHEN CHS TEMPERATURE RISES TO +2'F ABOVE SET POINT. COMNAND STANDBY
HEATING HEAT PUMP (HP—3) TO START WHEN HWS TEMPERATURE FALLS TO -2F ABOVE SET PONT.

PRIMARY PUMP:  START ASSOCIATED LOAD WATER PRIMARY PUMP WHEN HEAT PUMP IS COMMANDED TO START.

%C‘SJ‘:"A%TMM ISOLATION VALVE:  OPEN ASSOCIATED SOURCE WATER ISOLATION VALVE WHEN HEAT PUMP IS COMMANDED

HEAT PUMP: _ START COMMANDED HEAT PUMP UPON PROOF OF SUFFICENT FLOW OF LOAD WATER AND GROUND SOURCE
WATER BY INTERNAL FLOW SWITCHES. MODULATE CAPACITY BY FACTORY INTERNAL CONTROLS TO NAINTAIN LEAVING LOAD
WATER TEMPERATURE SET POINT. SEND SUMMARY ALARM TO FMCS, IF HEAT PUMP MALFUNCTIONS.

HEAT PUMP ALTERNATION: ~ ALTERNATE LEAD COOLING HEAT PUMP WEEKLY.

GROUND SOURCE WATER PUMPS (GWP-1, GWP-2)

1

2

PUMPS:  START AND OPERATE BOTH PUMPS WHENEVER SECONDARY CHILLED WATER OR HEATING WATER PUMPS ARE
OPERATING. OPERATE BOTH PUMPS AT SAME SPEED. MODULATE PUMP SPEED TD MAINTAIN OPERATING PRESSURE
DIFFERENTIAL SET POINT BETWEEN SUPPLY AND RETURN, UNLESS IN WATER SIDE ECONOMIZER WODE.

WATER SIDE ECONOMIZER: WHEN HEAT PUMPS ARE NOT OPERATING, MODULATE PUMP SPEED TO MAINTAIN CHS TEMPERATURE
SET POINT.

CHILLED WATER SYSTEM

1

2

7
8

SYSTEM SEQUENCE: ENABLE PUMP AND HEAT PUMP OPERATION DURING SCHEDULED OCCUPANCY, UNLESS LOCKED OUT.
LOCK QUT PUNPS DURING ECONOMIZER MODE.

CHILLED CEILING PANEL LOOP:  START SECONDARY PUMPS (CHP-1, CHP—2) WHEN HEATING WATER ZONE VALVES ARE
CLOSED.

START SECONDARY PUNPS (CHP—3, CHP—4) WHEN A DOAS CHW VALVE IS OPEN, OR A LOBBY 3-NAY VALVE
IS DI\ERTE) TO CHILLED WATER. LOCK QUT PUMPS DURING ECONONIZER MODE.

SECONDARY CHILLED WATER PUMPS: OPERATE BOTH CHP-1 & CHP-2 AT SAME SPEED. OPERATE BOTH CHP-3 & CHP-4
a}gﬁ:mn#‘wuum PUMP SPEED TO MANTAIN RESPECTIVE OPERATING PRESSURE DIFFERENTIAL SET POINT BETWEEN

CRCP COOLING HEAT PUMPS:  COMMAND LEAD HEAT PUMP TO START WHEN CHILLED WATER TEMPERATURE IS ABOVE SET
POINT. REFER TO HEAT PUMP OPERATION FOR START SEQUENCE MAINTAIN LEAVING WATER TEMPERATURE SET PONT (60F)
FOR CRCP. RESET LEAVING WATER TEMPERATURE SET POINT HIGHER WHEN NONE OF THE CRCP ZONE CHW CONTROL VALVES
ARE 100% OPEN.

DOAS CWJNG HEAT PUIIP‘ COMMAND DOAS HEAT PUMP (HP-J) TO START WHEN CHILLED WATER TEMPERATURE IS ABOVE
SET POINT. PUMP OPERATION FOR START CE. MAINTAIN LEAVING WATER TEMPERATURE SET POINT

(45%F) F(’R DOAS RE{T LEAVING WATER TEMPERATURE SET POINT HIGHER WHEN BOTH DOAS CHW CONTROL VALVES ARE

LESS THAN 80% OPEN.

STANDBY:  WHEN EITHER COOLING HEAT PUMP FALS, COMMAND LAG HEAT PUMP TO START.

ALARMS: NOTIFY FMCS, IF BITHER CHS TEMPERATURE IS BELOW SET POINT RANGE

HEATING WATER SYSTEM

1

SYSTEN SEQUENCE: ENABLE PUMP AND HEAT PUMP OPERATION FOR NORNING WARM-UP, PRE-PURGE, AND DURING
mug OCCUPANCY, UNLESS LOCKED QUT. LOCK OUT HEATING AFTER MORNNG WARM-UP WHEN OSA TEMPERATURE IS

SECONDARY HEATING WATER PUMPS: START SECONDARY PUMPS WHEN ANY HEATING ZONE VALVE IS OPEN, OR WHEN A
DOAS HEATING WATER CONTROL VALVE IS OPEN. OPERATE BOTH PUMPS AT SAME SPEED. MODULATE PUMP SPEED TO
MAINTAIN OPERATING PRESSURE DIFFERENTIAL SET POINT BETWEEN SUPPLY AND RETURN.

HEATING HEAT PUMP:  COMMAND HEAT PUMP TO START WHEN HWS TEMPERATURE IS BELOW SET POINT. REFER TO HEAT
PUMP OPERATION FOR START SEQUENCE. POSITION STANDBY HEATING VALVES FOR NORMAL OPERATION. MAINTAIN LEAVING
WATER TEMPERATURE SET POINT (110°F). RESET LEAVING WATER TEMPERATURE SET PONT LOWER WHEN ALL PERIMETER
ZONE TEMPERATURES ARE ABOVE SET POINT.

STANDBY:  WHEN HEATING HEAT PUNP FAILS, CONMAND STANDBY LAG HEAT PUMP TO START. POSITION STANDBY HEATING
VALVES FOR STANDBY OPERATION.

STANDBY HEATING VALVES: DURING NORMAL OPERATION, 2—WAY ISOLATION VALES ON LOAD WATER PIPING BETWEEN HP-3
AND HP—4 ARE CLOSED, AND VALVES BETWEEN HP-2 AND HP-3 ARE OPEN. WHEN STANDBY HEATING IS COMMANI

OPEN BOTH 2-WAY ISOLATION VALES BETWEEN HP—3 AND HP-4, AND CLOSE BOTH 2-WAY ISOLATION VALES BETWEEN HP-2
AND HP-3.

ALARMS: NOTIFY FMCS, IF HWS TEMPERATURE IS BELOW SET POINT RANGE.

MORNING WARM—UP: OPTIMZE WARM—UP START TIME BASED ON OUTSIDE AR TEMPERATURE AND AVERAGE ROOM AIR
TEMPERATURE RELATIVE TO HEATING SET POINT. COMPUTE AND COMPARE WARM-UP START TME FOR OFFICE AND LOBBY
AREAS. START WARM—UP AT EARLIER COMPUTED START TIME. COMPLETE LOBBY WARM—UP PRIOR TO SCHEDULED
OCCUPANCY OF BUILDING. COMPLETE OFFICE WARU—UP PRIOR TO PRE-PURGE OF BUILDING.

NIGHT SETBACK RESTART. WHEN AVERAGE PERIMETER ROOM TEMPERATURE FALLS 15F BELOW HEATING SET POINT,
AUTOMATICALLY RESTART HEATING SYSTEM USING WARM-UP SEQUENCE. TERMINATE WARM-UP WHEN AVERAGE PERMETER
ROOM TEMPERATURE RISES TO 10F BELOW ROOM HEATING SET POINT.

BUILDING HVAC

1

2

4,

3.

RADIANT WALL PANELS: SELF-REGULATING 2-WAY CONTROL VALVE MODULATES HEATING WATER FLOW RATE TO MAINTAIN
ROOM TEMPERATURE HEATING SET POINT (ADWSTABLE).

HEATING WATER ZONE VALVES: OPEN 2-WAY ZONE VALVES WHILE SECONDARY HEATING WATER PUMPS ARE OPERATING,
UNLESS ZONE IS LOCKED OUT. LOCK QUT ZONE WHEN WINDOWS ARE OPEN, OR RADIANT COOLING PANELS ARE ENABLED.
CLOSE BOTH SUPPLY AND RETURN ZONE VALVES WHEN ZONE IS LOCKED QUT.

ZONE CHILLED RADIANT CEILING PANELS: MODULATE ZONE CONTROL VALVE TO MAINTAIN ROOM TEMPERATURE COOLING SET
POINT.  CLOSE 2-WAY VALVES WHILE IN ECONOMIZER MODE. OTHERWISE

NATURAL VENTILATION: _ MINIMUM VENTILATION IS PROVIDED BY OPERABLE WINDOWS. OPEN AND MODULATE WINDOW POSITION
FOR NATURAL VENTILATION TO MAINTAIN CO2 CONCENTRATION BELOW SET POINT.

DEMAND CONTROLLED VENTILATION: SEE DOAS SEQUENCE OF OPERATION.

LOBBY HVAC

1

2

RADIANT FLOOR 3-WAY VALVES: POSITION 3-WAY VALVE TO DIVERT RETURN WATER TO HEATING WATER RETURN LOOP,
%}géﬂusnﬁwwki EXCEEDS HEATING RANGE. OTHERWISE, POSITION VALVE TO DIVERT RETURN WATER TO COOLING

RADIANT FLOOR ZONE CIRCULATING PUMPS: OPERATE PUMP DURING SCHEDULED OCCUPANCY, AND DURING WARM-UP
PERIOD, INVERSELY NODULATE SPEED OF ZONE CRCULATING PUMP TO MAINTAIN ROOM HEATING TEMPERATURE SET POINT,
WHEN 3-WAY VALVE IS N HEATING POSITION. DIRECTLY MODULATE ZONE CIRCULATING PUMP TG MANTAIN ROOM COOLING
TEMPERATURE SET POINT, 3-WAY VALVE IS IN COOLING POSITION.

NATURAL VENTILATION:  MINIMUM VENTILATION IS PROVIDED BY MANUAL OPERATION OF LOBBY DOORS BY OCCUPANTS, AND
EXHAUST OF THE LUNCH AREA BY TOILET EXHAUST FAN DURING SCHEDULED OCCUPANCY. OPEN AND MODULATE WINDOW
POSITION FOR NATURAL VENTILATION TO MAINTAIN CO2 CONCENTRATION BELOW SET POINT.

DEMAND CONTROLLED VENTILATION: ~ WHEN WINDOWS ARE IN FULL OPEN POSITION, START ATRIUM VENTILATION FAN (EF-1),
AND MODULATE FAN SPEED TO MAINTAIN CO2 CONCENTRATION BELOW SET PONT.

ECONOMIZER:  OVERRIDE CO2 CONTROL, AND START ATRIUM VENTILATION FAN (EF—1) WHEN ROOM TEMPERATURE IS ABOVE
COOLING TEMPERATURE SET POINT. MODULATE FAN SPEED TC MANTAIN ROOM COOLING TEMPERATURE SET POINT.

G. DEDICATED OUTSIDE AIR UNITS (MAU-1 AND MAU-2):

1. UNIT OPERATION: ENABLE UNIT TO OPERATE DURING SCHEDULED OCCUPANCY, PLUS ONE HOUR PRIOR TO SCHEDULED
OCCUPANCY

2. QUTSIDE AR AND RELIEF AIR DAMPERS: OPEN OSA DAMPER PRIOR TO STARTING SUPPLY FAN, AND OPEN RELIEF DAMPER
PRIOR TO STARTING SUPPLY FAN. CLOSE DAMPER AFTER RESPECTIVE FAN IS STOPPED.

3. SUPPLY AIR FAN:  START FAN ONE HOUR BEFORE SCHEDULED OCCUPANCY FOR PRE-PURGE. PROVE OUTSIDE AR AND
RELIEF AIR DAMPERS ARE OPEN BEFORE STARTING FAN. MODULATE FAN SPEED TO DELIVER SCHEDULED MINIMUM OSA, AS
MEASURED BY FLOW MEASURING STATION. STOP FAN DURING NATURAL VENTILATION MODE (WINDOWS DPEN). STOP FAN
UPON DETECTION OF SNOKE BY DUCT SMOKE DETEGTOR, OR FIRE ALARM SYSTEM.

4. ECONOMIZER: DURING DOAS OPERATION, OVERRIDE FAN SPEED WHERE HIGHER SPEED IS REQUIRED TO MANTAIN &JPPLY AR
TEMPERATURE SET POINT. STOP ECONOMIZER OVERRIDE WHEN OSA ENTHALPY IS HIGHER THAN RETURN AIR ENTH

5. RELIEF AIR FAN: INTERLOCK FAN TO OPERATE WHEN SUPPLY FAN IS OPERATING. PROVE RELIEF AR DAMPER IS OPEN
BEFORE STARTING FAN. MODULATE FAN SPEED TO MAINTAIN BUILDING STATIC PRESSURE (PROGRAMMABLE) N RESPECTIVE
BUILDING WING. CALIBRATE STATIC PRESSURE SET POINT FOR SLIGHT POSITIVE (+0.05"WG) PRESSURE IN WING SERVED WHEN
DOORS ARE CLOSED.

6. DEMAND CONTROLLED VENTILATION: WHEN WINDOWS ARE IN FULL OPEN POSITION, START RESPECTIVE RELIEF FAN ONLY, AND
MODULATE RELIEF FAN SPEED TO MAINTAIN GOZ CONCENTRATION BELOW SET POINT. WHEN WINDOWS ARE CLOSED, OVERRIDE
SUPPLY FAN SPEED AS REQUIRED TO MAINTAIN CO2 CONCENTRATION BELOW SET POINT.

7. MORNING WARM UP: DOAS DOES NOT OPERATE DURING MORNING WARM-UP.

8. CHILLED WATER COIL MODULATE CHILLED WATER CONTROL VALVES TO MAINTAIN CONSTANT SUPPLY AIR TEMPERATURE SET
POINT. GLDSE CONTROL VALVE WHEN SUPPLY FAN IS OFF, OR DURING ECONOMIZER QVERRIDE.

9. DEHUMIDIFICATION: = ONLY WHEN RADIANT COOLING PANELS ARE OPERATING, LOWER SUPPLY AIR TEMPERATURE SET POINT TO
MAINTAIN_MAXIMUM LEAVING AIR DEW POINT TEMPERATURE SET POINT. NOTIFY FMCS WHEN LEAVING AR DEW POINT
TEMPERATURE EXCEEDS SET POINT BY 1F. RESET LEAVING AIR DEW PONT TEMPERATURE SET POINT TO HOLD ALL
MEASURED ROOM DEW POINT TEMPERATURES TO MAXIMUM SET POINT. RESET MAXMUM ROOM DEW POINT TEMPERATURE SET
POINT TO 1'F BELOW CHILLED WATER SUPPLY TEMPERATURE TO RADIANT COOLING PANELS.

10, REHEAT COIL:  MODULATE HEATING WATER FLOW TO MAINTAIN SUPPLY AR TEMPERATURE SET POINT.

11. HUMDITY: TREND LOG RETURN AIR DEW POINT TEMPERATURE BY FMCS. NOTIFY FMCS WHEN ANY RODM DEW POINT
TEMPERATURE EXCEEDS HIGH LIMIT (PROGRAMMABLE) OR BELOW LOW LMIT (PROGRAMMABLE).

12. FILTER BANK: MONITOR DIFFERENTIAL PRESSURE ACROSS BANK. ALARM FMCS AT HIGH PRESSURE LMIT.

EXHAUST FANS'

1. TOILET EXHAUST FAN (TEF—1) AND JANITOR EXHAUST FAN (EF-6): OPERATE CONTINUOUSLY DURING SCHEDULED
OCCUPANCY.

2. ELECTRIC ROOM EXHAUST FANS: START FAN WHEN ROOM TEMPERATURE EXCEEDS ROOM TEMPERATURE OF 80F. MODULATE
FAN SPEED TO MANTAIN ROOM TEMPERATURE SET POINT (30F). MINIMUM FAN SPEED TO BE SET FOR STABLE OPERATION
WITHOUT OVERHEATING FAN MOTOR OR VFD.

COMM AND TEL/DATA ROOMS:

1. DUCTLESS DX FAN COILS, AND ASSOCIATED CONDENSING UNITS, MUST BE AVAILABLE TO OPERATE AT ANY TIME.

2. TEMPERATURE CONTROL:  UNIT THERMOSTATIC CONTROLLER SHALL CONTROL AND OPERATE INDOOR AND OUTDOOR UNITS TO

MAINTAIN ROOM TEMPERATURE SET POINT (30F). NOTIFY FMCS WHEN SPACE TEMPERATURE EXCEEDS HIGH LIMIT SET POINT.

ELEVATOR MACHINE ROOM:  SAME AS COMM AND TEL/DATA ROONS.
MISCELLANEQUS:

1. CONTROL SET POINTS: ~ SET POINTS, HIGH LIMITS, AND LOW LIMITS SHALL BE PROGRAMMABLE BY FMCS. PROGRAM SET
POINT, FEEDBACK, AND CONTROL RANGE FOR STABLE OPERATION, AND TO PREVENT SHORT CYCLING OF EQUIPMENT.

2. OCCUPANCY SCHEDULE: SCHEDULE SHALL BE PROGRAMMABLE BY FMCS. CHANGES MAY BE MADE BY REQUEST TO FMCS.

3. EQUIPMENT ENABLE: ALLOW EQUIPMENT TO BE STARTED, UNLESS LOCKED OUT FOR SERVICE.

4. EQUIPMENT MONITORING: MONITOR EQUIPMENT STATUS, UNLESS LOCKED OUT FOR SERVICE. DETERMINE FAN STATUS BY
CURRENT SWITCH. DETERMINE PUMP STATUS BY PRESSURE DIFFERENTIAL BETWEEN OUTLET AND INLET. DETERMINE HEAT
PUMP STATUS FROM UNIT SUMMARY ALARM.

5. EQUIPMENT ALARMS: NOTIFY FMCS AND STOP EQUIPMENT FALS TQ START OR CONTINUE CPERATING WHEN COMMANDED,
AFTER ALLOWING SUFFICIENT TIME FOR START SEQUENCE TO COMPLETE. IDENTIFY SPECIFIC UNIT OR DEVICE THAT FAILED.

6. COMBINATICN FIRE & SMOKE DAMPERS: CLOSE ALL DAMPERS UPON DETECTION OF SMOKE OR HEAT BY FACP..

7

DESIGN AND INSTALL CONTROL SYSTEM TO PERFORM AND FUNCTION AS REQUIRED BY SEQUENCE OF OPERATION. DESIGN
AND INSTALLATION SHALL CONFORM TO ASCS SECTION 15900. PROVIDE ALL EQUIPMENT, COMPONENTS, WIRING, CONDUIT,
CONNECTIONS AND PROGRAMMING NECESSARY FOR A FULLY FUNCTIONAL SYSTEM.

ALL WRING AND CABLES SHALL BE INSTALLED IN CONDUIT. ALL CONDUIT SHALL BE AS SPECIFIED IN DIVISION 16, LOW
VOLTAGE POWER, SIGNAL AND DATA WIRING AND CABLES SHALL BE PROVIDED BY DIVISION 15. SEE ELECTRICAL
DRAWINGS FOR OTHER RELATED WORK.

COORDINATE CONTROLS WITH AMES FMCS SYSTEM. SUBMIT CUT SHEETS FOR ALL PROPOSED FMCS EQUIPMENT, INCLUDNG
WIRING DIAGRAMS AND CONTROL DETAILS.

PROGRAM AMES FMCS AS REQUIRED. COORDINATE FMCS PROGRAMING WITH GOVERNMENT FMCS COORDINATOR.
PROGRANMING MUST BE DONE BY SEIMENS,

PROVIDE NEW FMCS PANELS AND ENCLOSURES AS NEEDED TO ACCOMMODATE ALL SPECIFIED POINTS.
ALL CONTROL DEVICES, WIRING AND CONDUIT SHALL BE NEW. SPLICNG OF WIRES IS NOT ACCEPTABLE.
EXTEND 24 VAG POWER TO ALL LOW VOLTAGE CONTROL DEVICES FROM LOCAL PANEL OR CONTROLLER.

PROECT STATUS.
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1 10/20/2008 | 30% PRICING

2 12/19/2008 | 60% PRE-FINAL NASA REVIEW

3 01/19/2009 | 60% FINAL ISSUE TO NASA
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SHEET NOTES!

1, GEOTHERMAL LOOP BORES: 66 TOTAL

(12 FUTURE BORES ALSO SHOWN)

2. GEQTHERMAL PIPING LOOPS WITH REVERSE RETURN CIRCUITING.

GEOTHERMAL BORE: 200" DEEP, TYPICAL.
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KEY NOTES
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SHEET NOTES
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VENT OPEN TO ATMOSPHERE WITH COPPER MESH SCREEN

- r&w Ec%\UL‘PBAREm UPPER ATTACHMENT TO STRUCTURE TRAPEZE BRACING SCHEDULE [ ——UPPER ATTAGHMENT TO STRUCTURE
PITGH DOWNWARD 1/2" PER LF — MAX. |U-BOLT| DIAGONAL | MAX | TRAPEZE SIZE UPPER | HANGER |HANGER
ﬁ\ DEAD | SIZE ANGLE | SPAN ANGLE BRACING | ROD | ROD
UNION LOAD SIzE SIZE ATTACHMENT | SIZE | MAX
‘\ — 478'@ SLACK LBS TYPE LENGTH 3%"» HANGER ROD
ARCRAFT GABLE TRAPEZE
320 | W6 | 2'x2"x16 GA| 40" |%"x3%"x12 GA  TYPE-3 K'e | 29"
ROD STIFFENER: 440 | %9 | 2x2°x16 GA| 40" |%x34°x12 GA  TYPE-4 | Ko | 25 _—
@// SIGHT 6LASS ﬁ 19" FRAMING 540 | %6 | 2216 GA| 40" |1%°x3%7x12 GA TYPE-4 | %6 | 31 45
g HAND VALVE ORIR | CHANNEL 660 | 959 | 2'x2'x16 GA| 48" |%°x3%7x12 GA TWE-5 | e | 31"
T TRAP SEAL 940 | '@ |2°x2"x16 CA| 48" |%'x3%"x12 GA TWE-6 | %'s | 37 ATTACH HANGER WITH 2 NUTS
" APPROVED 2" MIN CONDENSING UNIT \ 945 | 9’0 | 242’16 GA| 46" |%"x3%"x12 GA  TYPE-6 We | o7
SLEEVE THRU ROCF WITH U-BOLT OR PIPE CLAMP (TYP.) 1010 | )56 |2°x2°x16 GA| 42" 1%"x34"x12 GA  TYPE-8 %o | 37 CLEVIS HANGER
WEATHERPROOF COVER ELEVATIGN J%"0 SLACK CABLE

RECEPTOR WITH
17 MIN AIR GAP

[=d

& CAP, e RESTRAINTS REQUIRED AT

ROOF " TRANSVERSE BRACE.
\ \ DX BO0UNG GOt : ‘ TRAPEZE APPICATION LIMITATIONS:
INSULATE PIPE INDOORS ‘ i

I
L@ Il i SLACK CABLE TRAPEZE SCHEDULE IS BASED ON MAXIMUM FOUR PIPES OF EQUAL
‘ 3N L HANGER RODS SIZE OF 4" AND SMALLER. HOWEVER. ANY COMBINATION OF PIPES
CONCRETE PAD

CAN BE USED IF THE TOTAL COMBINED WEIGHT OF THE PIPES ON A
SEE 10,404 TRAPEZE DOES NOT EXCEED THE MAX. DEAD LOAD LISTED, AND
DETAIL NOTES: DX FAN COL SUGTION. LN (RS) N TRAPEZE DOES NOT EXCEED MAX. SPAN LISTED.
: CHOR
7. SEE EQUIPMENT SCHEDULE FOR TRAP SIZE, NOT LESS THAN EQUIPMENT < —— Ol LooP N - ‘o
e

P— PIPE SLEEVE. SEE DETAIL NOTE #1.
| —PIPE

——INSULATION INSERT AT HANGER

o
0

PIPE INSULATION SHIELD

PONT (TP) T2 VIBRATION ISOLATORS:
CONNECTION. - MANUALLY FILL TRAP BEFORE START UP TO FORM INITIAL LQUID LINE (RL) = WHERE VIBRATION ISOLATORS ARE SPECIFIED, PROVIDE UPWARD LIMIT '
SEAL. STOP AT TRAPEZES WHERE BRACES ARE REQUIRED DETAIL NOTES:
PIPE TEE OR CROSS WITH CLEANOUT PLUG. : 1. REQUIRED AT TRANSVERSE BRACES ONLY. INSIDE DIAMETER OF SLEEVE IS '
PIPING SHALL BE DWV COPPER TUBING,

LARGER THAN BOLT.
OFFSET DRAIN LINE RISER FROM CONNECTION TO PAN FOR ACCESS TO SIGHT GLASS 2. SEE SPECIFICATIONS FOR BRACING REQUIREMENTS.
CLEANOUT PLUGS. PLAN VIEW

5. DRAIN INVERT: 1.25 x FAN STATIC PRESSURE IN "WG FOR DRAW THROUGH

11 '"ONDENSATE TRAP 8 | DUCTLESS SPLIT PIPING 5 |PIPE TRAPEZE 2 | PIPE SUPPORT

NS

M401| REF. SCALE:  NONE M401| REF. SCALE:  NONE M401| REF. SCALE:  NONE M4OW| REF. SCALE:  NDNE
UL System No. W—L—1001 UL System No. C—AJ-1001
F Ratings — 1, 2, 3 and 4 Hr (See Item 2 and 3) (Formerly System No. 49)
T Ratings — 0, 1, 2, 3 and 4 Hr (See Item 3) F Ratings —— 3 Hr .
L Rating at Ambient — less than 1 CFM/sq ft T Ratings —— 0 Hr ®\ /3/5 HARD COPPER TUBING

L Rating at 400 F — less than 1 CFM/sq ft

\F'\PE TO APPRQOVED
RECEPTOR BELOW
RAISED FLOOR.

AUTOMATIC AR VENT SECURE TO STRUCTURE
SECTION A=A / WITH COPPER CLIPS OR
} . ) . HANGERS
SECTION A—A 1. (F\aor or Wall )Assemb\y — Min 4=1/2 in. thick lightweight or normal weight
N 100-150 pcf) concrete.  Wall may also be constructed of any UL Classified 1/2" GATE VALVE
1. Wall Aifem:‘y“; The “vt 2, fdorf“thhf- f"i*ia‘(ed gypsum W"”bomd/ds‘ud ‘L’ﬂ‘(‘j , Concrete Blocks*. Max diam of circular through opening is 22—1/2 in. /

assembly shall be constructed of the materidls and in the manner described in ! : P

the individual U300 or U400 Series Wall or Partition Designs in the UL Fire Oiememcn"u”fgiﬁei‘““ (CAZT) category in the Fire Resistive Directory for names

Resistance Directory and shall include the following construction features: 18”7 Stodl Sloeve  (Optional, not shown) — Nom 12 in. diam (or smaller) NOTES.

A St“dst:‘ W)D” F”’?‘”‘g ?Oy C‘D”f‘z‘ OFWS‘M;’ tw‘go‘jts‘“ds ('Qoxfz n wze b'euffq Schedule 40 (or heavier) steel pipe sleeve cast into concrete floor or wall. CHANNEL ATTACHMENT BEAM_ATTACHMENTS 1. INSTALL VENT AT ALL HIGH
ossemblies) of steel channe) swds. Wood stucs to conssit of nom 2 by 4 in. Sleeve o be flush with or project max 2 in. from top surface of floor or from = POINTS AND OTHER AIR
lumber spaced 16 in. OC with nom 2 by 4 in. lumber end plates and cross both durfaces of wall COLLECTION POINTS
braces. Steel studs to be min. 3—5/8 in. wide by 1-3/8" deep channels ¢ of wall. . ) 5 NSTALL VENT 1O ToP OF
spaced max 24 in. OC. 2. Pjpe or Condg\t Nom 20 in. diam (or smqur) Schedule 10 (or h‘eovwerj steel HANGER & BOLT SCHEDULE FOR CHANNEL ATTACHMENT FULL SIZE TEE

g e % s D Nom 1/2 o 5/8 in. thick. 4 Tt wide with pipe, nom 6 in. diam (or smaller) steel conduit or Type L (or heavier) copper -

- Wallboard, Gypsum* — Nom 1/2 or 5/8 in. thick, 4 ft. wide with square or tube, nom 4 in. diam (or smaller) cast iron pipe or steel EMT. Max annular ———1/2" SHOULDER NPPLE
tapered edges. The gypsum wallboard type, thickness, number of layers, g - A : g HANGER SIZE ALLOWABLE BOLT SIZE NUMBER ANGLE SIZE
fastner type ond sheet orientation shall be as specified in the individual U300 space between pipe or conduit and edge of through opening not to exceed N LOAD, (1BS) (N) OF BOLTS N - WELDED CAP
or U400 Series Design in the UL Fire Resistance Directory. Max diam of 2-1/2 in. Max one pipe or conduit per through opening. Min annular space " " —
apening is 13.5 in. between pipe or conduit and edge of through opening is zero in. (point W 240 % 2 3 X3h"
2. Pipe or Conduit — Nom 12 in. diam (or smaller) Schedule 10 (or heavier) steel contact). Pipe or conduit to be rigidly supported on both sides of floor or wall %ﬂ 610 2 3”x3”x%”

pipe, nom 12 in. diam (or smaller) service weight (or heavier) cast iron soil pipe, assembly. 5 1,130 % 2 373" %M

nom 12 in. diam (or smaller) Class 50 (or heavier) ductie iron pressure pipe 3. Packing Material — Polyethylene backer rod or nom 1 in. thickness of tighly % NOT ALLOWED - - -

nom 6 in. diam (or smoller) steel condult, nom 4 in. diam (or smaller) steel packed ceramic (aluming siica) fiber blanket, mineral wool batt or glass fiber —— \

Sactricl metollic 1ubimg, nom 6 in. diom (or emoller) Type L (or heavier) copper insulation material used as a permanent form. Packing material to be WELDED SQUARE TEE
- tubing, : h P PPer recessed from top surface of floor or both surfaces of solid concrete or (TYPICAL)

tUb:g o B R Wt'm‘ GQOT (ort Smoue{) ﬂe(ﬂb‘e Sst)ee" C;nhdwtvstwﬂen'copper pPe concrete block wall as required to accommodate the required thickness of D F DECK. DO NOT SUPPORT OR BRAGE PIPES, DUCTS OR

used, max F Rating of fire stop system (ltem 3) is 2 hr. Steel pipes or % il moterial (ltom 2% A ornota wh bo sive 1o 1D in . . .

conduits larger thon nom & n. may only be used in walls cansiructed using stee o O‘hd'&ah:ﬂ”améxegﬂmu‘)m 50000 1o 1 e 0 1 e thicknoss ceramic EQUIPNENT FROM ROOF DECK.  SUPPORT AS DETAILED FROM BEAM =/

chonnel studs. A mox of one pips or conduit is permitted in the fire stop . : . ! ! .

nssytem. Pipe or conduit to be installed near the center of the stud cavity fiber blanket or minerdl ool bolt packing material moy be recessed min 172 2. MACHINE BOLT, NUT AND WASHER. REFER TO SCHEDULE FOR

widih and to be rigidly supported on both sides of the walls. rom bottem surface of floor or from elther side of solid concrete wall. BOLT SIZE. AU-ﬂ—O M]A-HC A|R \/EN]T

3l td o Corty Naierl b tne UL closstentin mankng (Couk) - Couk £, v o Gty et earng e Ut esieaton maning (Couk) — 3 Za p 4 Love sTEL QP ms e

the gypsum wallboard and with o min 1/4” in. diam bead of caulk applied {o Applied to fhe ennular space fo the min thiekness shon in the felloving 5. THREADED HANGER ROD AND NUT AS INDICATED BY LOAD OR : :

perimeter of pipe or conduit at it's egress fram the wall. Gaulk installed Max Pipe  Mox. Annular Packing Material Min. Caulk aiiﬁbjr%aﬁov?g&ﬂLCS/I‘DONS' REFER TO SCHEDULE FOR

Al o e s o e e T neuin e o e mafi Sl Tee sl o SRR e comoeina e sercsoee

which it is instdled, as shown in the following table. The hourly T Rating of the 107 r BR. CF, GF or MW = %" (b) 7. ADJUSTABLE STEEL BEAM CLAMP WITH RESTRAINING STRAP FOR

firestop system is aependent upon the type or size of the ppe or conduit and 10 1 CF or MW W (e PIPES. CONCRETE INSERTS MAY BE SUBSTITUTED FOR USE IN

trhe hourly fire rating of the wall assembly in which it is installed, as tabulated 20" 2%5" BR, CF, GF or MW 1 (b) REINFORCED CONCRETE DECK.

below (a)  BR=Polyethylene backer rod, OF=Ceramic fiber blanket, MW=Mineral wool 8. RESTRAINING STRAP,

Mox_Pipe Diam, In. Annular Space, In. F_Rating, Hr. T Rating 7 erPc - ) 4 9. ‘ V\ﬁ%bﬁﬁw ATHK‘KT%?

e : o/ PARE<PENETRATION: { RATED: FLOOR) ER ROD ATTACHMENTS .

s 0 to He 1o 2 04, 1 or 2 sk insta sh ui o sucto ~or one surs
| % to b 3 or 4 3o 4 MAmt\iﬂEKnonfconcrete block) wall SCALE NONE M4m| REF. SCALE:  NONE B
4 Qto )y Tor 2 o Minnesbta Mining & Mfg. Co. — CP 25N/S PRELIMINARY - NOT FOR CONSTRUCTION
4 0to 1) # T or 2 0
6 % to b 3 or 4 o e
12 s to % 1or2 0 / 1 10/20/2008 | 30% PRICING
+When copper pipe is used, T Rating is O hr. PLUG —

1#@10*1@/}?@ in. a :Er ppli * Iy whe e CP—25 WB+ Ik is used / 2 12/19/2008 | 60% PRE-FINAL NASA REVIEW

ol PR fone PHENEERA TGN (RIAG D AWAEL

eclwalls and1-1/47n. for 2 hr rated walls. AIR VENT © © 3 01/19/2009 | 60% FINAL ISSUE TO NASA
Mm"mtlj Miring & Mfg. Co. — CP 25W8+ SCALE NONE @{ 4 02/16/2009 | 90% QAQC & COST ESTIMATE
» M N v DRAI N @4 NARK DATE DESCRIPTION
g TEMPERATURE INSTRUMENT Q
g WITH 1/2" NPT (TYP) 7O AT Two P ~/
= , . HOSE ADAPTOR WITH HOSE CAP DETAIL NOTES: - P
T"NPT THERMOWELL(TYP) [~ ENLARGE PIPE TO 4 1. STEEL ROOF DECK. DO NOT SUPPORT OR BRACE PIPES, DUCTS OR = prE N%":«A Ames Research Center
M. CALLAHAN v Moffet Field, Calif

5 EQUIPMENT FROM ROOF DECK. SUPPORT AS DETAILED FROM BEAM OR : offet Field, California
= » NOTE: SPREADERS. By AT
b 1" THREDOLET (TYP . B :
5 () 17 THREDOLET 1. BALL VALVE: USE 1/2" BALL VALVE FOR PIPE SIZES 2. STRUCTURAL STEEL BEAM. REFER TO STRUCTURAL DRAWINGS FOR BEAM A REED N232 COLLABORATIVE SUPPORT FACILITY
B " " [PRONGR IpATE
3 0 et et UNDER 107, USE 3/4" BALL VALVE FOR PIPE SIZES SIZE.
Ee ( C 1 v 10" AND LARGER. 3. STEEL SPREADER BEAM. SIZE FOR MAXIMUM DEFLECTION EQUAL TO MECHANICAL
! . . 2. PIPE CONNECTION:  FULL SIZE BRANCH TEE WITH 1/240 OF SPAN. MINIMUM SPEADER: W6x8.5 [reauEsToR preE
=~ . .
. 4" AND | ARGER PIPE 1 1/2" THRU 3" PIPE REDUCER, OR THREADOLET. 4 BOLTED BEAM CONNECTION TO STRUCTURAL BEAM. USE STANDARD AISC - -
5= |-ROW GONNECTION WLTH # FASTNERS,

%
s 9 ‘ THERMOWELLS 0 ‘ MANUAL VENT & DRAIN 5 | SUPPLEMENTAL SPREADER BEAM =

=
-8 - I - F GhcE oo RV
g2 weo| ReF SCALE NONE weo1| R, SCAE  NONE waot| ReF, SCALE:  NONE 5, PANTER D | 25307 |A232-0800- M401 4
o
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PERIMETER

/ HEATER

1/2° HWS OR HWR
/ STRUCTURAL COLUMN

=g
RAISED FLOOR PANEL:
/ SEE ARCH. DWGS.
e -
() (s) O
1/2" HWS & HWR AT | | \¥ PERMETER
e LDJ > HEATER
SECTION A-A
M402| REF. SCALE: 1" 1'-0"
WATERPROOF SEAL: LINK:
SEAL, OR APPRQOVED
EQUAL
STEEL PIPE SLEEVE
EXTERIOR WALL\
- TN
TR
FLOOR SLABl
UNDERGOUND
S0 - J[/
PIPE —/ ‘
)]
4 ‘ PIPE BUILDING ENTRY
M402| REF. SCALE:  NONE
L I I L L]
R LRI
| RLL RRRRN
El= I N N
R S AU A
we = S NN,
. R RN D
g - S
: CTWS & CTWR: SEE SITE
PLAN FOR SIZE
\>@
I 3 S v
212 e un 6" NIN. 6" MIN.
o, B MAX. 8 MAX.

DETAIL NGTES:

1.
2.
3.
4.
A

3

REPLACE EXISTING SOD MATCH EXISTING.

SIDEWALK; SEE SITE PLAN FOR LOCATION. REFER TO SPECIFICATIONS
FOR SIDEWALK AND AGGREGATE BASE INSTALLATION.

IMPORTED BORROW MECHANICALLY COMPACTED TO 95% RELATIVE
DENSITY MINIMUM.

SAND BEDDING MATERIAL: COMPACT TO 95% RELATIVE DENSITY.
TRACFR WARNING TAPF: 18" RFI OW GRADF

TRENCH SECTION

M402| REF. SCALE:  NONE

INSULATION WHERE SPECIFIED
PIPE

DETAIL NOTES:

1. SEALANT: SEAL BOTH SIDES WITH J" THICK UL RATED FIRE STOP CAULK: MINNESOTA

MINING AND MFG CO CF 25WB+ FIRE STOF, Ol

R APPROVED EQUAL.

2. CENTER PIPE WITH %" MIN SPACE BETWEEN PIPE AND WALL SLEEVE. FILL ANNULUS

VOID WITH 4 PCF MINERAL WOOL SAFING.
INSTALL GSM PIPE INSULATION PROTECTION SH
GSM WALL SLEEVE

e

2 | PIPE PENETRATION

IELD FOR INSULATED PIPES.

CHROME COLLAR ESCUTCHEON AROUND PIPE IN FINISHED AREA, TYPICAL.

(NON—RATED WALL)

M4DZ| REF. SCALE:  NONE

INSULATION WITH QUTDOOR JACKET —=—

STAINLESS STEEL DRAW BAND
DO NOT OVER—T\GHTEN\
ALUMINUM COLLAR FLASHING
OVERLAPPING JACK 4" MINIMUM

BEAD OF POLYURETHANE
SEALANT (NON—HARDENING)

8" HIGH JACK WITH B” FLANGE

ROOFING MEMBRANE

INSULATION ON PIPE —=|

DETAIL NOTE:
REFER TO ARCHITECTURAL DWGS FOR SPECIFIC RO

0

R
R

\ROOF DECK LROOF INSULATION
ACOUSTICAL SEALANT

B

SUPPORT PIPE INDEPENDENTLY
BELOW ROOF FROM STRUCTURE.

OF FLASHING AND ROOF SEALING REQUIREMENTS.

1| PIPE PENETRATION (ROOF)

M402| REF. SCALE:  NONE

PROIECT STATUS

PRELIMINARY - NOT FOR CONSTRUCTION

ISSUE

1 10/20/2008 | 30% PRICING
2 12/19/2008 | 60% PRE-FINAL NASA REVIEW
3 01/19/2009 | 60% FINAL ISSUE TO NASA
4 02/16/2009 | 90% QAQC & COST ESTIMATE
WARK TATE TESCRIPTON
IDRAWN IDATE

J. HO

IDESIGNED IDATE
M. CALLAHAN

[CHECKED IDATE

v'»

e

Ames Research Center
Moffet Field, California

Iroce b e e N232 COLLABORATIVE SUPPORT FACILITY

MECHANICAL

= e PIPING DETAILS

By g

I - S o oote v
S. PAINTER D 25307
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END BEARING

DAMPER BLADE DIAMETER TO BE
GASKET 1/4” LESS THAN DUCT DIAMETER
\ H 16 GAUGE GALVANIZED STEEL

/=
U GO j\

Hh—-
] \D%/
T

=y . -
GASKET 1/4" OR 3/8° BAR

1" WIDE x 16 GAUGE GALV

STRAP (2 REQD)
REGULATOR

INDICATING HANDLE AND
LACKNUT LOCKING QUADRANT

3/8" SQ ROD W/SET
SCREWS (2 REQD)

8 |ROUND MANUAL VOLUME DAMPER

M403 | REF. SCALE:  NONE

22 GA GSM ALL ARDUND, BOTH SIDES

/ 1/2' CLEAR

~——— GALVANIZED DUCT WITH INTERNAL LINING

1" INSULATION TIGHTLY PACKED ALL AROUND DUCT

DETAIL NOTES:
1. DRYWALL METAL STUDS OR ANY OTHER RIGID MATERIAL MUST NOT TOUCH DUCT.
2. SUPPORT DUCT FROM HANGERS FOR ACOUSTICAL CONTROL

7 | DUCT PENETRATION (NON-RATED PARTITION)

o

\
-

5~ RATED PARTITION

PARTITION WALL

SHAFT WALL (DESIGN #U438)

DETAIL_NOTES:

CONCRETE FLOOR

1. COMBINATICN FIRE AND SMOKE DAMPER: CALIFORNIA STATE FIRE MARSHALL APPROVED. DAMPER DETAL I$ FOR REFERENCE ONLY. DAMPERS SHALL BE LABELED BY AN APPROVED AGENCY AND
INSTALLED STRICTLY PER MANUFACTURER'S PRINTED INSTRUCTIONS. MANUFACTURER'S INSTALLATIDN INSTRUCTIONS SHALL BE MADE AVAILABLE TO THE INSPECTING AUTHORITIES. DAMPER SHALL
BE DYNAMIC TYPE WITH ATTACHMENT TO SLEEVE BY DAMPER MFR. INSTALL DAMPER ASSEMBLY PERPENDICULAR TO WALL.

1" MIN. LONG FILLETS; BOLTS: %"-20: SCREWS: #10 SHEET METAL (30" DUCT MAX.)

2. SLEEVE: 14 GA. MIN., EXCEPT 16 GA. IF DAMPER IS LESS THAN 36". SLEEVE EXTEND 3" MIN. TO 6" MAX. BEYOND EACH SIDE OF PARTITION. EXTEND 16" MAX. FROM WALL IF SUPPLIED WITH
INTEGRAL FACTORY INSTALLED ACCESS DOOR.

3. EXPANSION GAP: MINIMUM: )" PER FOOT OF DUCT WIDTH OR HEIGHT. MAXIMUM: )" PER FOOT +1”

4. RETAINING ANGLE:  1%"x1%"x14 GA. STEEL FASTENED TO SLEEVE ONLY. OVERLAP EXPANSION GAP 1" MINIMUM

5. ANGLE FASTENERS: 5° ON CENTER MAX. MIN. 2 EACH SIDE, MAX. 2" FROM EACH CORNER. WELDS:

6. STEEL STUD FRAMING: 25 GA. MIN. ALL FOUR SIDES, DOUBLE FRAMING FOR WOOD STUDS.

7. FIRE RESISTIVE LINING:  EQUAL TO FIRE RESISTIVE RATING OF WALL.

8.

TD INSULATION.

DUCT ACCESS PANEL:  PROVIDE ACCESS TO FUSIBLE LINKS AND FIRE DANPER BLADES FOR INSPECTION AND SERVICING. ACCESS PANEL LABEL: "FIRE DAMPER” 1)5” HEIGHT LETTERS. ATTACH

9. DUCT ATTACHMENT. S—SLIP JOINT, SEAL WITH DUCT TAPE OR NON—HARDENING NON—COMBUSTIBLE MASTIC COMPOUND. DO NOT SCREW OR BOLT. ALTERNATE: DUCTMATE BREAKAWAY

CONNECTIDONS WHEN LISTED FOR USE WITH DAMPER, OR S—AND-DRIVEMATE #14880.

10. FASTEN SLEEVE TO SHAFT WALL STUD FRAMING WITH #10 SCREWS, MINMUM TWO PER SIDE (DUCTS OVER 21°: MINIMUM 3 AT TOP AND BOTTOM).

5 | COMBINATION FIRE & SMOKE DAMPER

M4DB| REF. SCALE:  NONE

4" MIN.

14" MIN.

\—ROOF DECK

ROGF INSULATION

\ACOUST\CAL DUCT LINER

UNED DUCT RISER —=|

DETAIL_NOTES

1. MEMBRANE ROOFING, SEE ARCHITECTURAL DWGS FOR ROOF FLASHING AND ROOF SEALING REQUIREMENTS.

2. PREFABRICATED ROOF CURB WITH RIGD INSULATION. SECURE TO RQOF DECK WITH SHEET METAL SCREWS AT 8" ON
CENTER, MINIMUM THREE EACH SIDE.

REFER TO STRUCTURAL DWGS FOR FRAMING OF ROOF OPENING.

16 GA GALVANIZED SHEET METAL CURB CAP. SECURE CURB CAP TO CURB WITH TWO #10 SHEET METAL SCREW EACH
SIDE.

5. 4’ THICK PVC FOAM GASKET TAPE BETWEEN CURB CAP AND CURB.

6. SECURE MEMBRANE FLASHING TO TOP OF CURB.

7. BEAD OF POLYURETHANE SEALANT (NON-HARDENING)

3.
4.

6 |DUCT PENETRATION THROUGH ROOF

M4D3| REF. SCALE:  NONE

M4DS| REF. SCALE:  NONE

MANUAL
VOLUME DAMPER
FLEXIBLE DUCT SUPPLY
DucT

(MAX. LENGTH = 6'-0")

GSN STRAP: SECURE
TO STRUCTURE AN

COLLAR - / SCREW
\x:m@ TYPE CLANP

T

—

OPPOSED BLADE
DAMPER

—l

CEILING
DIFFUSER SEE SPECS FOR DUCT
INSULATION REQUIREMENTS

4 | T-BAR CEILING DIFFUSER

M403| REF. SCALE:  NONE

INSULATION

22 GA. CHANNEL
RUSKIN INSULATION TRIM STOP
ACCESS DOOR MODEL "ADH22" ALL AROUND DOOR (NOT

(LOW PRESSURE DUCT) OR REQUIRED ON DUCT
"ADHP-3"  (HIGH PRESSURE WITH LINER).

DUCT) 12x12 MIN. SIZE
7’* ACCESS DOOR —————

7

HRE/ GASKET AND SEAL
AROUND OPENING,
< puct SokE & e
DAMPER SECURE TO DUCT WITH

POP RIVETS- MIN. (3) Ly
L EACH SIDE. L

&A

CONTINUOUS HINGE
SECURE INSULATION
TO PREVENT
FRAYING-TYPICAL.

IDENTIFY SERVICE
OF DOOR.

SECTION "A-A"

3 | ACCESS DOOR

M403| REF. SCALE:  NONE

VANED ELBOW

RUNNER
FRAME
CHANNEL,
SEE NOTE 4 N
FLOW T //\
- 3/4" FLAT
1-1/2" (TYP.) TRAILING
EDGE (TYP.)
& 1-1/2" (T¥P.)
orme (rvp) — | L

TURNING VANES

NOTES:

1

2.
3.
4,

5

MAXIMUM UNSUPPORTED VANE LENGTH 36"

VANES AND FRAMES — 24 GAUGE

DUCT INLET AND OUTLET DIMENSIONS TO BE EQUAL

FOR HIGH VELOCITY APPLICATIONS PROVIDE 18 GAUGE CHANNEL
AND TACK WELD VANE EDGES TO CHANNEL, TYPICAL BOTH ENDS
FRAMES AND CHANNELS — BOLTED OR TACK WELDED TO ELBOW

2 | TURNING VANE

M405| REF. SCALE:  NONE

ROUND DUCT

NOTE:

PROVIDE ON ALL UNACCESSABLE DAMPERS
RECTANGULAR DUCT SIMILAR

e
z
z ROUND BUTTERFLY DAMPER
'-.’% ROUND BSIRTRRFUAMMESR oPEN /cLOSE
'9{/ OPERATION) BY YOUNG REGULATOR CO.
=, MODEL #5020CC OR APPROVED EQUAL.

LI 2000,

D

FLEXIBLE CASING AND WIRE
CONCEALED CEILING REGULATOR

BY YOUNG REGULATOR CO.
MODEL #270-301 OR APPROVED EOUAL\

P
CELING
3'¢ COVER PLATE TD BE OPERATED WITH YOUNG REGULATOR CO.

MODEL #030-12 WRENCH OR APPROVED EQUAL.
1 ‘ DAMPER AND REGULATOR

M4DS| REF. SCALE:  NONE

N
o O

N
N
N
N
N

PRELIMINARY - NOT FOR CONSTRUCTION

ISSUE

1 10/20/2008 | 30% PRICING

2 12/19/2008 | 60% PRE-FINAL NASA REVIEW

3 01/19/2009 | 60% FINAL ISSUE TO NASA

4 02/16/2009 | 90% QAQC & COST ESTIMATE

e o T
b v
s L &%&?{ NAmes Research Center
M. CALLAHAN X Moffet Field, California
receES v
v bR N232 COLLABORATIVE SUPPORT FACILITY
- L MECHANICAL
ke b DETAILS
e v
=
e 5. PANTER " D | 25307 | A232-0800- M403| 4
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REFERENCE:

SIMILAR TO SMACNA

FIG. 2-7, 2005 SMACNA
DUCT CONSTRUCTION
STANDARDS — 1st EDITION.

SQUARE OR
RECTANGULAR DUCT
$ AR FLOW PROVIDE STRAIGHT DUCT /
VOLUME DAMPER LENGTH EQUAL TO W
N BETWEEN DAMPER AND
GSM DUCT END OF FITTING,
‘ BRANCH
DUCT WRAP
W % %

0\(!” ST IR
20 AR FLOW

S A T R N o o QR T e T A A A,
\ Wy AND W3TD ,‘ MAX. /VOLUME DAMPER
15°
DUCT LINER BE SAME PROPORTION /

TO Wy AS PERCENTAGE
OF AR TO EACH
MIN 1/2" WDE GSM NOSING BRANCH DUCT, ‘
RESPECTIVELY.
Wy 7 N> AR FLOW
NOTE
D R L By e e A S TR SEE PLANS FOR MAN
g AND BRANCH SIZES. ‘
\ - WZ"“* W3 — \VOLUME DAMPER
INCREASE DUCT SIZE TAPE EDGE b )
THICKNESS OF LINER R= W SEE FLOOR PLAN
W] 3
SUPPLY MAN————=—
f\] SQUARE THROAT ELBOW 4/
OPTION WITH TURNING VANES BRANCH DUCT
AR FLOW

9 _|DUCT WRAP TO LINER TRANSITION g | pycT SPLIT WITH SQUARE ELBOW BRANCH 3| CONICAL BRANCH TAKE-OFF

M404| REF. SCALE:  NONE M404| REF. SCALE:  NONE
M4G4| REF. SCALE:  NONE
IR A B
5
REFERENCE: $ AR FLOW BETWEEN DAMPER AND EE%‘CDHE SU@WUQAE&FEEWO
SIMILAR TO SMACNA VOLUME DAMPER END OF FITTING. VALUME END OF FITTING AND VOLUME
FIG. 2-7, 2005 SMACNA \\ Bt DAMPER, TYPICAL.
DUCT CONSTRUCTION ' )
STANDARDS — 1st EDITION. | BRANCH —
-— W ——
0 — —\0
WoAND W3 T0 o Wy Z > AR FLOW I
BE SAME_PROPORTION T wg W3 [
T0 \,AS PERCENTAGE J | |
OF AR 10 EACH <
BRANCH DUCT, — = ; v
RESPECTIVELY. / \
%0 MANUAL VOLUME
5-SUP OR U~CLIP_OPTIONAL —— \‘
R~ Ry ALL SUCH CONNECTIONS DAVPER (TYP.)
90" 3 SHALL BE SEALED
R =
Wy ‘ s \ Wy AND W3 TO BE SAME W3
PROPORTION TO W1 AS — W
SUPPLY MAIN EACH BRANCH DUCT, NOTE:
PROVIDE STRAIGHT DUCT RESPECTIVELY. y oLy
W LENGTH EQUAL 10 W4 PR ERE
’\j BETWEEN DANPER AND NOTED ON PLANS
NOTE: END OF FITTING. ’
SEE PLANS FOR NAN AR FLOW
AND BRANCH SIZES. % AR FLOW

5 |DUCT SPLIT WITH RADIUS BRANCH 2 | DUCT SPLIT WITH RADIUS ELBOWS

M404| REF. SCALE:  NONE M404| REF. SCALE:  NONE

1" MIN. TOP 203
AND BOTTOM TURNING VANES
| -
OVERLAP SIDE LINER SECTIONS WITH TOP

MAIN DUCT 1/4 BRANCH DUCT [
AND BQTTOM LINER SECTIONS \ WOTH (¢ ) f f |

GALV IRON DUCT N 4 W2 W3 4
DUCT LINER \ / i - | |

/ FROLECT STATUS
12" CC MAX ~——EQUAL TO BRANCH
[ w2 w3 PRELIMINARY - NOT FOR CONSTRUCTION
M) DUCT DIMENSIONS S_sUP R |
S % U=CLIP \ \ W2/W3 RATIO
ut OPTIONAL, ALL —— PROPORTIONAL TO BSE
SEAL ALL CONNECTIONS w RESPECTIVE BRANCH CFM 1 10/20/2008 | 30% PRICING
AROUND SHALL BE
SEALED N 2 12/19/2008 | 60% PRE-FINAL NASA REVIEW
PROVIDE 100% ADHESIVE COVERAGE (MIRACLE PF 95) "
3 01/19/2009 | 60% FINAL ISSUE TO NASA
AR FLOW
1" MIN. TOP NOTE: USE ONLY WHERE SHOWN ON 4 02/16/2009 | 90% QAQC & COST ESTIMATE
AND BOTTOM PLANS.

NOT MORE THAN 2" ADJUSTABLE

ALL ENDS OF LINER TO BE |
FROM EDGE OF LINER ELBOW RINGS 1

COATED W/ADHESIVE MAIN D“CT\ | UCT SPUT WHTH SQUARE ELBOWS

(MIRACLE PF 86) T e ST

ENDS OF UNER SHALL BE M404| REF. SCALE:  NONE

BUTTED FIRMLY TOGETHER b e

L.DICKENS

METAL FASTENERS: b b Ames Research Center
P — V. DANG Moffet Field, California
OMARK INSUL-PINS, DURD DYNE FASTENERS NOTE: SUPPLY o~ [CHECKED. DATE ’
R GRIP NAILS. NOTE: ARFLOW A. REED
CRIP NAILS SHALL BE INSTALLED ALL SUPPLY AIR DUCTS SHALL e 3 N232 COLLABORATIVE SUPPORT FACILITY
BY "GRIPNAIL AIR HAMMER" OR BY BE WRAPPED EXTERNALLY AS / EQUAL TO BRANCH DUCT DIAM MECHANICAL
"AUTOMATIC FASTENER EQUIP." PER SPECIFICATIONS SEAL ALL REQESTOR e

DUCT DETAILS

REV

7 |DUCT LINER 4 | DUCT TAKE-OFF DETAIL -

M404| REF. SCALE:  NONE M4ﬂ4| REF. SCALE: NONE i 5. PANTER ™" D 25307 A232-0800- M404 4
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WEDGE ANCHOR TESTING NOTES:

1. Test wedge anchors in hardrock or lightweight concrete to loads shown in table below.

2. Apply proof test loads to anchors without remaving nut. If nut removal s required, remove nut and
install threaded coupler to the same torque as the original nut using @ torque wrench and apply
the load.

3. Reoction loads from test fixtures may be applied n close proximity to the anchor being tested
provided the anchor is not restrained from withdrawing by the fixture(s).

4. Test equipment is to be calibrated by an approved testing laboratory in accordance with standard
recognized procedures.

9. Acceptance Criteria:

a.  Hydraulic Ram Method:  The anchor should have no observable movement at the applicable test

/ QUTDOOR UNIT

SECURE QUTDOOR UNIT TO
PAD WITH 3/80 BOLTS

RUN ROCFING UP

OVER PAD —~— HEAT PUMP load. A practical method to determine observable movement is that the washer under the
nut becomes loose.

EQUIPNENT b.  Torque Virench Method: The applicable test torque shall be obtained within one half (1/2) turn

PAD, SEE ARCH VIBRATION ISOLATOR of the nut.

6. Testing shall occur 24 hours minimum after installation of subject anchors.
7. Testing shall be performed in the presence of the Inspector of Record (IOR).
8. Test 50 percent of installed anchors. If any anchor fails the test, test all anchors.

ROOE %@ %@ 4 REQUIRED ©9
\ Ne ;7
\ \ ;

ANCHOR DIAMETER TEST LOAD TEST T0RQUE MIN. EMBEDVENT
BB (Inches) (Lbs.) (Ft=lbs.) (Inches)
‘ 7 MIN. TYPICAL N ALL DIRECTIONS —=— 1 00 o »
R R 38 1100 25 w5
8 | CONDENSING UNIT PAD e g /z 00 . o
- TIP. : 5/8 2300 80 i
DAY TANK 1. EXSTING STRUCTURAL FLOOR SLAB 54 3700 150 o
Mas| Rer, SCALE:  NONE DAL NOTES e 3 NEW 47 THICK HOUSEKEEPING PAD. REFER TO DETAIL r 5800 250 5
DETAL NOTES: ’ 3 J0 EXPANSION ANCHOR BOLT WITH NUT AND STEEL WASHER:
e s ks SONCRETE (2.5004) RENFORCED HILT KWK BOLT Il OR EQUAL THREE BOLTS REQUIRED (ONE
—W2.9xW2.
y FOR EACH CLIP ANCLE). REFER TO SCHEDULE FOR TESTING
2 AE‘CHOR BOLT TESTING: REFER T0 TESTING NOTES BELOW. REQUIREMENTS.  INSTALL TO MINIMUM EMBEDMENT SCHEDULED.
3. )4 EXPANSON ANCHOR BOLT (HILTI KWK BOLT Il OR EQUAL) o SR HOUNTG S AGLE S i NG, e
WITH 3" MINIMUM EMBEDMENT WITH NUT, WASHER AND N REQUIRED g "
NEDPRENE GROMMET, ONE REQUIRED AT EACH CORNER. LOAD 5 WELD EACH CLIP ANGLE TO TANK BASE RING. TYPICAL
TEST. g
v . 5 ‘ HEAT PUMP ANCHORAGE 3 ‘ EXPANSION TANK ANCHORAGE
LOCATION OF VIBRATION UNIT \égCAéEO[N(;;F FDg/,;Ggg‘AL M4U5| REF. SCALE:  NONE M4U§| REF. SCALE:  NONE v v v\
ISOLATORS (TYP. FOR 4) : p] g™ LocaTion oF ANcoRs
(VERFY LOCATION AND
EXACT NUWBER WTH
A A — OUTLNE OF EQUIPENT
H H FQUIPMENT MANUFACTURER)
4 <
5/6°9 HANGER ROD. SECURE
TO SPRING HANGER WITH PLAN VIF\ CONNECT RODS TO STEEL 7y & ™
DOUBLE NUT & LOCK WASHERS HEADER WITH NUT TOP
TYPICAL (4) PLACES & BOTTON

PLAN VIEW

= H— 1 1/20 1/2"3/16"

H H /7( b B .
. b LENGTH 4-9". USE , . .
R%ND‘%R#ENEPR WT%%)&WE‘AECLEN 2”52’&3/15" T0 NAX BENT ANCHOR PLATE: 5" WIDE x 8" LONG x 1/4” THICK MIN

FULL LENGTH, SEE MAX. LENGTH OF 6'-6", WELD TO UNIT BASE.

CONNECT TO STEEL HDR.
SPRING VIBRATION ISOLATOR B
TYPICAL OF (4) \ 3/16 5" MIN
USE MASON 30N WITH :
\/ 8” MIN. EDGE DISTANCE ALL AROUND

WITH 1/2°8 MACHINE BOLT,
SCB BRACE R-0202

=

|

FULL SIZE EQUIPMENT | CONCRETE EQUIPMENT PAD
INLET DUCT\ } INDOOR UNIT SECTION AND o
WHERE DUCTED BASE N N
OTHERWISE | - L -
PROVIDE INLET — - . .

SCREEN FOR EF & FCU I |
FLex comecTon—" \
(Tve)

HINGED ACCESS PANEL (TYP)

ROOF EXHAUST FAN

DISCHARGE
pucT

1/2"0 EXPANSION BOLTS WITH
3-1/2" MIN EMBEDMENT.

7 | IN-LINE FAN

M4D5| REF. SCALE:  NONE

1 | DOAS MOUNTING

M405| REF. SCALE:  NDNE

PROIECT STATUS

User; mscallah

KTO UPPER ATTACHMENT XSP\R‘NG HANGER, TYP.

v
3 PRELIMINARY - NOT FOR CONSTRUCTION
ROOF DECK

"~
@ @1 ROOF INSULATION st
LINED DUCT RISER | - —

=
S
Pt J5'¢ THREADED
= PUMP MOTOR 25
S W‘%EAE ROD, ~—— SEPARATOR } N
% . ACOUSTICAL DUCT LINER 2 12/19/2008 | 60% PRE-FINAL NASA REVIEW
5
g 3 01/19/2009 | 60% FINAL ISSUE TO NASA
=
% 4 02/16/2009 | 90% QAQC & COST ESTIMATE
=3 DETAL_NOTES:
S SECTION 1. MEMBRANE ROOFING. SEE ARCHITECTURAL DWGS FOR ROOF FLASHING AND ROOF SEALING REQUIREMENTS.
hud — 2. PREFABRICATED SOUND ATTENUATING ROOF CURB WITH RIGID INSULATION. SECURE BASE FLANGE TO ROOF DECK WITH
g DETAL NOTES: SHEET METAL SCREWS AT 8" ON CENTER, MINIMUM THREE EACH SIDE.
2w TRPLE DUTY VALVE 7 SFE DETA 3. REFER TO STRUCTURAL DWGS FOR FRAMING OF ROOF OPENING. T R SESCHPTON
=4 N_LINE FUMP BODY B ;EFEFE%EELAT‘LJE%’;SWER ATTACHNENT. - USE SPREADER OR ATTACH TO THO 4. FAN CURB CAP. SECURE CURB CAP TO CURB WITH TWO #10 SHEET METAL SCREW EACH SIDE.
£g ECCENTRIC REDUCER, TYP. 2 4 CABLE BRACE. SEE DETAIL FOR UPPER ATTACHMENT. TYPICAL OF FOUR. 5. ) THICK X 1% WIDE PVC FOAN GASKET TAPE BETWEEN FAN CURB CAP AND CURB. prA ol ~7
== ELEVATION SPLAY AT 45' 6. SECURE MEMBRANE FLASHING TO TOP OF CURB. (N Ames Research Center
S E— 3. ATTACH CABLE WITH HEAVY WIRE ROPE THIMBLE AND TWO U-BOLT CLAWPS 3" 7. ELECTRIC SAFETY DISCONNECT SWITCH. preced M. cALLAHAN [ RS : iforni
SE " APART TYRICAL 8. SEAL ELECTRIC POWER ENTRY WEATHERTIGHT WITH GROMMET. - v Moffet Field, California
oo DETAIL NOTES: PIPE INSULATION IS SHOWN DASHED FOR CLARITY. - 9. BACKDRAFT DAMPER. crecen A Reen [
%z Ve T3 N232 COLLABORATIVE SUPPORT FACILITY
S
2 MECHANICAL
s
8o
B 6 - 4 9 DETAILS
aEE ‘SUSPEMDED IN-LINE PUMP AIR SEPARATOR SUPPORT ROOF EXHAUST FAN
=% [SAFETY IpATE
S M4D5| REF. SCALE:  NONE M4U5| REF SCALE:  NONE M4DS| REF SCALE:  NONE -
3.8 sz CacE cooE
= o |SUPERVISOR [pATE
282 5 PANTER D | 25307 |A232-0800- M405| 4
il B
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NOTES LEGEND

1. RED LIGHT/GREEN LIGHT CONTROL OPERATES FOR BLACK BULBS THERMOSTAT (MEASURES COMFORT TEMPERATURE)
MANUAL WINDOWS AS FOLLOWS:
GREEN: WINDOWS FULLY OPEN.
GREEN & RED: WINDOWS ON MINIMUM SETTING. [RE] RED LIGHT/GREEN LIGHT (INDICATION SYSTEM)
RED: WINDOWS GLOSED.
2. BLACK BULBS THERMOSTATS UNDER NORMAL [co] co, sensor

OPERATION CONTROL LOCAL CHILLED CEILING PANELS:
AVERAGE READING USED FOR WINDOW CONTROL

~, T ZONE N1 (FIRST FLOOR)
: ZONE N2 (SECOND FLOOR)
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- " i (AUTOMATIC CONTROL)

‘a
HH

E‘.‘_
B
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Eﬂ / SETTING) —/

| 6 = = — L

User: Jjho

Imoges:
)_CENTRAL_rvt—1-Level 1 Export” "XBDR-SHORT” "XAFP02" "xABS01” "xMRFO1

2009 - 11.33:53 om

DWG: R:\232\N232 Collaborative Support Facility\500_CAD\CAD\Drawings\M501.dwg

Xrefs: "xMFPO1” "XAFPO1” "N232_

DATE: Feb 13,

L i [e] (2] T
— i i
;‘\ —_//
]
ZONE S1 (FIRST FLOOR)
ZONE S2 (SECOND FLOOR) RN ~ T -, T - T
\ \
WINDOW CONTROL STRATEGY (PER ZONE) €O, OVERRIDE CONTROL ol e SHE N0 SGALE
2] I H o] =|g=|g=|g=| =z| al=c €0, LEVEL | WINDOWS OPEN WINDOWS SHUT
22 NE5E 2| 3|23|28 %g 5l 2182 0-500 PPM__ | NO ACTION MODULATE 0-50% TO
28 2E8 ER| S|22|22|BE| 3| 3|2 NOT EXCEED 500 PPM
= -ng = 2| z|°a|28 =z 500-1000 PPM | RED LIGHT: CLOSE | MODULATE 0-50% TO
A A gl 2| & WINDOWS, FANS RUN | NOT EXCEED 500 PPM FROECT SWTS
- - = B oo P PRELIMINARY - NOT FOR CONSTRUCTION
1 |LESS THAN 72 [ LESS THAN 63 X x | x RED
ISSUE_
2 | LESS THAN 72 63-72 X X R+G 1 10/20/2008 | 30% PRICING
i zﬁ;::m AN 77 ;:-;Z X X X 6 2 12/19/2008 | 60% PRE-FINAL NASA REVIEW
5 GREATER THAN 77 GR;ATER THAN 82 X X X i‘;ﬁ 3 01/19/2009 | 60% FINAL ISSUE TO NASA
4 02/16/2009 | 90% QAQC & COST ESTIMATE
NARK DATE 'DESCRIPTION
KEY ALAN NORTH ARROW Loickens
s sioc x Ames Research Center
R R EEIESS NORT /e : V. DANG - Moffet Field, California
RIS <
’:”’3’5‘3::;2332;2;2{"ZI - A REED = N232 COLLABORATIVE SUPPORT FACILITY
MECHANICAL CONTROL == : BACRAMS: WINDOWS
® DIAGRAMS: WINDOWS
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—2 NOTES LEGEND
1.[[PC](F) CONTROLS BOTH LIGHTING & BLINDS ON [PC](P) PHOTOCELL PERMETER ZONE
ASSOCIATED ELEVATION WITHIN ZONE.
2. INDMDUAL BLIND CONTROL/OVERIDE TO BE AVAILABLE [PC](1)  PHOTOCELL INTERNAL ZONE

VIA BULDING BMS SYSTEM: NOTIFIGATION REQUIRED TO
ZONE NW! (FIRST FLOOR) BUILDING TO BUILDING MANTENANCE TO ACHIEVE

ZONE NW2 (SECOND FLOOR) OVERRIDE. —_— INTERNAL BLIND
3. INTERLOCK BETWEEN BLINDS & CEILING LIGHTING
ZONE NET (FIRST FLOOR) ENSURES BLINDS ARE NEVER LOWERED WITH [RG]  RED LIGHT/GREE LIGHT INDICATION SYSTEM
ZONE NC1 (FIRST FLOOR) ZONE NE2 (SECOND FLOOR) OVERHEAD LIGHTING ON WITHIN CONTROL ZONE.
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/ _— I — \ MOTORIZED TOP PANE
[ \, (AUTOMATIC CONTROL)
| e | P
/ GG | i & R0 \ WINDOW BLIND |
- / 1 [RcTe [
| L _ \ s |
Lk - /\ BUND w:mu.wr—/¢I
/ e LOWERED POSITION
[Re] 0] \ Em/‘ﬁ ul MANUAL LOUVER PANE/:/
— L MINMUM & MAXIMUM
/ /[Em - o ( smm)/
! = BLIND FULLY
/" pe— | [xm LOWERED POSITON
A ZONE SE1 (FRST FLOOR)
T — ZONE SE2 (SECOND FLOOR) |
ZONE SC1 (FIRST FLOOR) ‘ !
Z0NE SC2 (SECOND FLOOR)
0 vt (o0 oy 2| TYPICAL ELEVATION
LIGHTING/BLIND CONTROL STRATEGY v PrT——
SYSTEM LIGHTING LEVEL
<25 T 25<FT<50 50<FT<100 FT<100
CEILING LIGHTING AUTOMATIC DIMMING OFF OFF OFF
ON PHOTOCELLS TO s
MAINTAIN 25 FT
AUTOMATIC WINDOW | RAISED RAISED LOWERED 50% OVER FULLY LOWERED PRELIMINARY - NOT FOR CONSTRUCTION
BLINDS FIXED PANE -
1 10/20/2008 | 30% PRICING
Iﬁsu:f“gll;:ﬁml) o oF oFF a‘ggg‘% %’EQ&YR[D 2 12/19/2008 | 60% PRE-FINAL NASA REVIEW
3 01/19/2009 | 60% FINAL ISSUE TO NASA
WINDOW POSITION OPEN OR CLOSED OPEN OR CLOSED OPEN OR CLOSED RED LIGHT SIGNALS: N
(CONTROLLED (coNTROLL[D (CONTROLLEJ cl.osE NANUAL 4 02/16/2009 | 90% QAQC & COST ESTIMATE
SEPARATELY ON SEPARATELY ON SEPARATELY ON WINDOWS
TEMPERATURE) TEMPERATURE) TEMPERATURE)
NARK DATE "DESCRIPTION
Lowckens [
Ames Research Center
NBOLF?S&? : V. DANG : @ Moffet Field, California
— A RED - N232 COLLABORATIVE SUPPORT FACILITY
MECHANICAL CONTROL - - MECHANICAL CONTROL
® DIAGRAMS: BLINDS/LIGHTING
1| DIAGRAMS: BLINDS /LIGHTING - -
N . - 1" SZE CAGE CODE 5]
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NARK WR & SERICE | LOGATION | oA SUPPLY FAN RELIEF FAN COOLING COIL HEATING COIL PRE-FILTER FINAL FILTER UNIT ELECTRICAL OPER | UNIT DIMENSIONS (MAX) REMARKS
MODEL NO OFM | FsP | ESP [ RPM | BHP | MHP [ VFD | CFM | FSP [ ESP | RPM | BHP | MHP | VFD | NBH | FV |APD | EDB | EWB | LDB | LWB | LDP [ EWT | LWT | GPM | WPD |ROWS| PIPE [VALVE|VALVE| MBH | FV | APD | EDB | LDB [ EWT | LWT | GPM [ WPD |ROWS| PIPE [VALVE[VALVE[  TYPE [ MIN [ INIT [FINAL[  TYPE | MIN | INIT [FINAL| VOLTAGE/PHASE/HZ | FLA | MCA |MOCP "Lg LENGTH x WOTH x HEIGHT
WG | N6 WG | "we MW | F|F|F|F|[F|F|F ‘W6 SIZE | SiZE | cv PM(*wo| F | F|F|¥F ‘WG SIZE | SIZE | Cv EFF [ APD | APD EFF | APD [ APD
@ ENERGY LABS | NORTH WING |  ROOF  [100%| 4B00 | 35" | 1.8° (1790 | 38 | 5 | YES [ 3000 | 1.0" [ 08" | 1790 | 08 | 1 | YES [251.3 [ 400 |0.23"|80.9'|69.2'54.0°[52.4°|51.7| 46" | 56" | 51 | 45 | 10 [2%"| — | - |151.3 | 600 |0.23"|36.3[655°( 120" |99.9°| 15 |15 [ 2 [1%6" | — | - |2" PLEATED | 30% [0.25°| 1.0° | 4* PLEATED | 95% [0.45"[1.0" | 460 /38 /60 | — [ — [ — [ 9.000 | 244" x 65" x 102" @@
- NORTH WING
@ ENERGY LABS | SOUTH WING |  ROOF  |100%| 4800 | 357 | 1.8" (1790 | 38 | 5 | YES | 3850 | 1.0 [ 08" | 1760 | 11 [ 1) | YES [2446 | 400 |0.23"|70.6"|68.6"[54.0° (524|517 | 46" | 56" | 49 | 45 | 10 [2%"| — | - |151.3 | 600 |0.23"| 36.3 (655 | 120" [99.9"| 15 |15 [ 2 [1%"| — | - |2 PLEATED|30% [0.25"| 1.0" | 4" PLEATED | 95% [0.45°[1.0"| 460 /38 /60 | — [ — [ — [ 9,000 [ 244" x 65" x 102" @@
- SOUTH WING
NOES
EACH DOAS INCLUDES ENERGY RECOVERY UNIT. SEE ENERGY RECOVERY UNIT SCHEDULE FOR PERFORMANCE REQUIREMENTS.
VARIABLE FREQUENCY DRIVE (VFD): COMPATIBLE WITH SEMENS CONTROLS SYSTEM, FUSED DISCONNECT SWITCH, MANUAL BYPASS, NEMA 1 ENCLOSURE.
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AIR OUTLETS AND INLETS

PROVIDE ELECTRICAL SAFETY DISCONNECT SWTCH, BACKDRAFT DAMPER, AND ALUMINUM BIRD SCREEN
PROVIDE ELECTRICAL SAFETY DISCONNECT SWTCH, BACKDRAFT DAMPER, AND SPRING ISOLATION HANGERS

MARK MFR & DESCRIPTION NEOK CFM MAX | MAX | APD |DAMPER REMARKS
MODEL. NO. SIZE NECK NC | "We VARIABLE FREQUENCY DRIVE (VFD): COMPATIBLE WTH SEMENS CONTROLS SYSTEM, FUSED DISCONNECT SWITCH, MANUAL BYPASS, NEMA 1 ENCLOSURE.
FPM

PROVIDE TWO-SPEED MOTOR

NARK WNTER ENERGY RECOVERY SUMNER ENERGY RECOVERY WER || INT DMENSIONS (A) REMARKS NARK WFR & SERVICE LOGATION TYPE | WHEEL | OPM | FSP | BHP | RPM | DRME | SONES | ov NOTOR o AARKS
RELEF AR =) FELEF AR oS b e MODEL NO. W FPU [ T WaTT | ReM | voLTAGe/PrASEAZ | VD | e -
C | EDB | CPN | EDB| DB | EFF | CPM | EDB |EWB | CPM | £DB | EWB | 0B | LWB | LOP | BF
i TF FlF FlF|F|F|F @ CREENHECK |  TOLET ROOMS ROOF | uP-BLAST | B | 1640 | 050" | 031 [ 1330 |BELT | 143 | - [1/3| - |17m0| 15 /19 /60 |No| 70 - ©)
CUBE-131-3 | & LUNCH RODMS | NORTH WG
GREEN ATRIUM ROOF  [ROOF HOOD| BI | 5000 050 | 260 [eer | 57 | - |1/2| - [1750| 460 /38 /60 |veS| 400 -
@ 3000 | 6" | 4800 |36.3|536°| 5% | 3000 | 77 [e31| 4800 |85 | 705" [s0s (602|625 | a% | (2) ® () SENSIBLE RECOVERY ONLY @ TEENEK | soomiLoseY | soun woemy 8000 | 022" /2 /®/ ©0©)
GREEN MAN ELECTRC RM | ROOF | TUBLLAR | BI | 5000 088 | 570 [eer | 109 | - | 1 | - [1750| 460 /39 /60 |veS| 250 -
@ 3850 | o' | 4800 |33 |sa5| asx | 380 | 77 |63 | 4800 |5 [705 (708 eae 625 a3% | (2) ©) (1) SENSBLE RECOVERY ONLY @ K | M o | sount WG & 037" /%/ @®
@ GREENHECK MER ROOF | UP-BLAST | BI | 1,600 | 037" | 0.30 | 1320 | BELT 139 | - [1/3| - |so| s/t /60 [No| 70 - (©)
CUBE-131-4 SOUTH WNG
REFER 10 DOAS SCHEDULE FOR PERFORNANCE DATA AND INFORWATION ABOUT ASSOCIATED DOAS AR HANDUNG UNIT
WEIGHT IS INCLUDED WITH ASSCCIATED DOAS. SEE DOAS SCHEDULE FOR DIMENSIONS. GREENHECK | ELECTRC 110/120 |  RoOF | UP-BLAST | BI | 1,800 | 037" | 020 | 1200 [ @t | 110 | - |1/3| - [1750| 15/16 /60 |vEs| g0 - ®
cuBE-141-3 | NORTH WNG | NORTH WNG
@ GREENHECK | ELECTRIC 240 ROOF | UP-BLAST | BI | 3so | o2s* | 003t | 1300 |ORECT| 48 | - [1/25] - |1300| 115 /16 /860 [No| 40 - ®
CUE-00-C SOUTH WNG
GREENHECK | JANITOR/RECEVMNG |  ROOF | UP-BLAST | BI | 110 | 025" | 0.009 | 1300 [DRECT| 43 | - [1/60| - [1300| 115 /10 /60 |nNo | 30 - ®
CUE-70-6 SOUTH WNG

s Access ALOOR oFFUsR (1) | &'
R

®

7

Mo |10 s | v | DR®OG
WMo |2 |oos| o0 | DER®E) 1/2a/2a/ awunm Gro
oo | o0 | QE®E

M| 5 oo | nve | DB 1-WAY BLOW

s EGGCRATE EXHAUST GRILE ®

SDEWALL RELIEF GRILLE ®

s CEILING TRANSFER AR GRLLE 144"
271-FL

B|B|BB
iz
RICIE

NOTES
(1)  ACCESS FLOOR DIFFUSER: VERTICAL THROW, HIGH IMPACT POLYMERIC, REMOVABLE CURVED SLOT, FLOW REGULATOR. HOT WATER RAD| ANT HEAT'NG P AN ELS
(2) NATCH FRAME TYPE, BORDER TYPE, AND PANEL SIZES WTH CEING TYPE. GOORDINATE WITH ARCHITECTURAL CELING PLAN.
NARK WFR & SERVICE TUBES | GPM | WPD | EWT | PPE | QUTPUT | RATED | DIMENSONS | WET WEIGHT
(3)  BRANCH DUCT SIZE IS SAME AS NECK SIZE. UON ON PLANS. PROVIDE DUCT TRANSITION WHERE NOTED DUCT SIZE DIFFERS FRON NECK SIZE. e WO | BT | TEE | gL | RATD | owinSons | Ve REMARKS
(4) AL CELING SUPPLY AIR OUTLETS HAVE 4-WAY BLOW PATTERN, UON.
(5) PROVDE STANDARD WHITE COLOR FOR FINISH SURFACES, UON ON ARCHTECTURAL PLANS. PROVIDE MATTE BLACK FINISH ON INTERIOR SURFACES. @ RUNTAL | PERMETER HEATNG | # 1o |12 | 1m0 | 1200 | s x e w0 | D@
(6)  SEE PLAN FOR CFM, NECK SIZE RE-4
@ RUNTAL | PERMETER HEATING | 5 120 | /27| 1720 | 120 | 144" x 18 mw | @
RF-5
@ RUNTAL | PERMETER HEATING | 6 o | 1720 | 199 | 1200 | 17.3 x 16" 10 [ (D
RF=6
RUNTAL | PERMETER HEATING | 7 10 | 172 | 2150 | 1200 | 202" x 16" 2 [ (D)
-7
RE PROVECT STATUS
172" | 230 " X1
& el e B il e e N IC PRELIMINARY - NOT FOR CONSTRUCTION
RUNTAL [ PERMETER HEATING | 9 120 | 1727 | 2830 | 1200 | 260" x 16" we | D s
RF-9 1 10/20/2008 | 30% PRICING
2 12/19/2008 | 60% PRE-FINAL NASA REVIEW
3 01/19/2009 | 60% FINAL ISSUE TO NASA
4 02/16/2009 | 90% QAQC & COST ESTIMATE
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GEOTHERMAL LOOP HEAT PUMPS (WATER-TO-WATER)

MARK PR & LOCATION | SERVGE | NOMINAL | RATED COOLNG | RATED HEATNG | REFRIGERANT | LOAD HEAT EXCHANGER |SOURCE HEAT EXCHANGER]  COMPRESSORS UNIT ELECTROAL UNIT DIMENSIONS (MAX) | OPER REMARKS
MODEL NO. CAPACTY [ce [cPM T EER | THC [ CPM [ COP | TYPE | CHARCE | GPN | EWT | LWT | WPD | CPU | EWT | LWT | WPD | QTY | RLA | LRA | VOLTS/PHASE/MZ | FLA | WA [wocp | 'ENGTH x WDTH x HEIGHT ) OT
NBH NBH 185 FF W FlF|w
WATER FURNACE | MER |CHLLED WATER| 30 | 351 | 86 |15.4| 208 | 86 | 3.0 | Retoa| 280 | %0 103 | 90 04| 2 | 237 |450| 460 /30 760 | 474|533 | 70 50" x 24" x 65" EANNO06)
EW350
WATER FURNACE | WER | CHLLED WATER | 30 | 351 | B6 |15.4| 296 | 86 | 3.0 | Ratoa| 260 | 90 103 | 9 94| 2 237 4250 460 /36 /60 | 474|533 | 70 50" x 24" x 65 wo | DO@B)
EW360
WATER FURNACE | MER | CHLLED WATER | 30 | 351 | 86 [15.4| 206 | B6 | 3.0 [ R#t0a| 280 | 90 103'| 9 94| 2 | 237 |450| 480 /30 /60 | 474|533 | 70 50° x 2# x 65 w0 | DG
EW360
WATER FURNACE | MER [HEATING WATER| 30 | 351| 86 |15.4 [ 206 | 86 | 3.0 [R#10a| 260 | 90 108 | %0 04| 2 | 237|420 40 /30 /60 | 474|553 | 70 50" x 24" x 65" wo | @G
EW360

RATED COOLING EER SHALL BE CERTIFIED PER ARI/ASHRAE/ISO 13256-2 AT FULL LOAD (LOAD EWT=538%, SOURCE EWT=77.0F)
RATED HEATING COP SHALL BE CERTIFIED PER ARI/ASHRAE/ISO 13256-2 AT FULL LOAD (LOAD EWT=104F, SOURCE EWT=32.0F)

PROVIDE FACTORY ACOUSTICAL ATTENUATION KIT TO REDUCE THE A-WEIGHTED SOUND PRESSURE LEVEL TO XX doA MAX. PER AR STANDARD 575 94

clolole] ﬁ@ﬁﬁ

FACTORY INSTALLED CONTROL MQDULE, FULL THERMAL INSULATION, REFRIGERANT ISOLATION VALVE AND LIQUID BALL VALVE

AIR_CONDITIONING UNITS

WARK N SERVCE TYPE SUPPLY FANS (BLOWERS) DX COOLING COIL (NAX FV=450 FPM) FILTERS HUMDIFIR REHEAT UNIT ELECTRICAL PONER N7 oNENSYS | N REMOTE CONDENSER (OUTDOOR) REMARKS
" x W x WEIGHT
oM €sp | rans | M | eoe | ews [ o | awe | tec [Rows| R [Ho | Rs [co | NosszE | kw | B/ | oow | tvee | kw | voutsemase | ra | wen | woce 85 | oM | Fans [ WP | votspHasE | RLA | Mea [wMoce | DMENSIONS, | veiGT WR &
0sh Tl F | F[F | w oo oo |on|on CONN X W x H 185 NODEL NO.
/PN | cARRIER 40uvcoos | ELEVATOR
R WACHINE | ouctiess | 325 | NamE | NA | oNE [oo034 | oo | e | s | es [ s | 2 [ mr| - | % |oss - NONE| - | - |NoNE| - | msv/te [ 92 | 12 | 2 | 33 x&xt2 | 18 | 1000 | O [0102| msv/1e S| - | srxrxe | o4 | e sauveoss | (DR
1/ ROOM | WALL MOUNT OR EQUAL
A EonL | cown 108 | oucmEss | 325 | NOWE | NA | OME [0034| o0 | 62 | 58 [ 95 | rs | 2 | K| - | 3% [oss - NONE| - — MoNe | - | msv/is | e2 | 12 | 20 | 3@kt | 18 | 1000 | ONE |0102| tsV /e | = | - | smxix22 | 704 | cARRER 3suvcoos @@
\2/ WALL MOUNT OR EQUAL
.m mé"é““u"lm TEL/DATA 113| DUCTLESS | 325 |NONE | NA | ONE |0034| o0 | 62 | 58 | o5 | 16 [ 2 [%'| - | % [o6s - NONE| - ~ |NoNE| - | mev/te | 82 | 12 | 20 | 33x&x12 | 18 | 1000 | ONE [0g02| 115V /16 S -] -] ez | w4 | e saveos | (DR
3/ WALL MOUNT OR EQUAL
.m CARRER 4008 TEL/DATA 213| oucmiess | 325 |NOWE | WA | one |0034| o0 | 62 | 58 | o5 | 15 | 2 | K| - % os8 - NNE| - | - |NoNe| - | msv/te [ a2 | 12 | 2 | syxexiz | 18 | 1000 | o [0102| 1msv/1e S - -] arxrxe | s | o sauveoss | (D)
4/ WALL MOUNT OR EQUAL
NOTES:
(3) TOTAL UNT POVER REQUREMENTS ARE LIST UNDER INDOOR UNT FOR UNIT.
(2) DUCTLESS INDOOR UNITS ARE LOCATED IN ROOM SERVED.  OUTIXIOR UNITS ARE LOCATED ON ROOF INSIDE ARCHTECTURAL FENCE.

NARK MFR & LOCATION SERVKE TYPE M 1'32 MAX | EWT |FLUC INLETXQUTLET | BHP MOTOR OPER REMARKS MARK WR & LOCATION SERVICE TYPE MIN | MAX MIN MIN DIMENSIONS | OPER REMARKS
NCDEL No. WSiR| F | S6 | F | PSE | SZE wer MODEL NO. OPER | OPER | ACCEPTANCE | TANK | DIA x HEIGHT | WoT
G HP | RPM | VOLTAGE/PHASE/HZ | VFD | o psc | pse AL AL x 185
BEGSERES 0 | MER |GEOTMERMAL|  N-UNE [ 120 | 150 | 75 [ 50|10 | 225 | 175 |2 20| 77 | 15 [as00| 4e0/38/60 |ves| 40 | (D)
1/ \2/ | -1z WATER @ . wer | veanne R | soom | 30 | 125 _ _ _ - o
(PN (0PN | e semes o | e | o IN-UNE | 190 | 110" | 108" | 50 [ 1.0 [ 225 [ 175 |2 x 27| 82 | 10 [3500| 460 /36 /60 |¥ES| 310
2-1/202-1/237 WATER (60F) X2 00)
886 MER | CHLLED WATER | BLADDER | 30 | 125 - - - -1 @
BAG SERES S0 | MER | CHLLED WU | 0 | oo |8z |4 [no |25 | s [ x| 17 | o 40| s0/3/80 |ves| e | (D@
1-1/4 Ak WATER (45F)
@ B&G MER | GROUND WATER | BLADDER | 30 | 125 - - - I NO)
B&G SERIES 60 |  MER HEATING IN-LINE 45 | 30 | 67 10710 (225 175 | 2'x2" | 057 | 1 |1750| 460 /30/60 |VES| 90 @@
26-1/4 WATER
BAGSERES 60 | MER | HEATPUMP | IN-UNE | 90 | 20 |63 |10 (10 225 |15 | 22wz |oss | 1 [1750| w0/3/e0 |no| B | (D) (1) PROVIE AR SEPARATOR.
265-1/4 PRMARY
B&G SERIES 60 |  MER | HEAT PUMP IN-LINE 9 | 20 | 63 |50 |10 (225 [ 175 | 2'x2" | 088 | 1 |1750| 460 /30/60 |NO| BO @
25-1/4 PRIMARY 110° [PROECT STATUS
B&G SERIES 60 |  MER HEAT PUMP IN-LINE 9 | 20 | 63 |50 (10 225 175 | 2'x2" | 088 | 1 |1750| 450 /3#/60 |NO| BO -
ey R ® PRELIMINARY - NOT FOR CONSTRUCTION
ISSUE_
! = e | 1 e | 650
B4 DUOSER | MEN 105 |NORH LogeY|  W-UNe | 12 | 20 10| 10 [ 225 [ 175 | 1 x 1% 008 | 2 mw/w/o |ws| s | D@E) 1 102012008 | 30% PRICING
2 12/19/2008 | 60% PRE-FINAL NASA REVIEW
BAGBOOSER | MER ST LoBY| W-UNE | 12 | 5o | - |mo |10 |25 |5 [ x| - | o4 320 ms/me/e0 [ws| n | (D@E)
PL-55 SLAB 3 01/19/2009 | 60% FINAL ISSUE TO NASA
4 02/16/2009 | 90% QAQC & COST ESTIMATE
NOIES:
(1) ACCEPTABLE PUMP NANUFACTURERS: BELL & GOSSETT, PACO, TACO, OR APPROVED EQUAL o o —
(2)  VARABLE FREQUENCY DRIVE (VFD): COVPATIBLE WITH SEIVENS CONTROLS SYSTEN, FUSED DISCONNECT SNITCH, MANUAL BYPASS, NEMA 1 ENCLOSURE. TP
(3)  FACTORY MOUNTED VFD ON UNIT = Ames Research Center
M. CALLAHAN Moffet Field, California
A RED[
- N232 COLLABORATIVE SUPPORT FACILITY
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e EQUIPMENT SCHEDULES
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